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Urban Rat Infestations -  Society’s Response and the Public Health Implications 
ABSTRACT
There have been many reports in the media of increasing populations of Rattus norvégiens 
(wild brown rat) and increasing complaints of infested premises in England and Wales. This 
study examines a wide range of issues surrounding public concerns about rat infestations. 
There is generally a public fear of rats and the study addresses why this should be and 
whether it is justified. An assessment is made of the rat population in England and Wales, 
which is lower than some of the wilder estimates, but could be 20 million, and also of the 
true rate of infestation. The implications for society of the assessed level of infestations are 
examined, taking into account that many infestations are associated with drainage defects. 
The study examines the implications for infestations of the increasing use of plastic for near­
house drainage systems. The implications of rat behaviour for effective control within the 
complex legal and public administrative systems are also considered.
This study revealed that there are no real strategies in place either at the central government 
level or within local government for ensuring continued effective control o f rats. There is 
under-reporting of infestations, which is most likely in areas of older housing and poorer 
communities where health status is already compromised. However, this study indicates that 
rats cany a greater number of diseases than previously thought and that although urban rats 
tend to carry fewer parasites than their rural counterparts they pose a greater risk to public 
health as they live in closer contact with humans. The risk to health is increased where there 
is a failure to effect proper controls with some areas of poorer housing and environmental 
quality being more at risk due to inadequate strategies to control rat populations. The 
implications for the economy of rat infestations have also been examined. Whilst there are 
substantial costs associated with both treatment and as the result of rat damage, these are 
spread throughout the economy and have largely been overlooked. Inadequate control will 
lead to increased economic costs. The study concludes that changes in society including 
local government and the utilities, has made effective control more difficult and necessitates 
better coordination and cooperation between agencies. The components of effective local 
authority strategies are set out with recommendations for improvements to the legal 
framework.
At the outset of this study, apart from occasional scare stories in the media, this issue was 
largely ignored outside the pest control sector, but now at its conclusion it has an increased 
profile, to the extent that the author has been contracted to write a book on The Control of 
Rats for Chandos Publishing (Oxford) Ltd part of Chadwick House Group.
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CHAPTER 1. 
INTRODUCTION
1.1 Background to the study
Over recent years there have been reports that England and Wales are experiencing an increase 
in the population of commensal wild brown rats (Rattus norvegicus). The Association of 
Metropolitan Authorities reported a rise in the rat population (Association of Metropolitan 
Authorities, 1989) and the newspapers have been quick to carry stories of rat problems such as 
“Plague of rats escape sewers” (The Observer, 1988) “Rat numbers soaring”, (The Times, 1997). 
A book by Golding (1990) described rats as the “new plague” (Golding, 1990). It is not clear 
whether or to what extent such reports arojustified. Though by definition commensal rats live 
closely with humans, they have long had a reputation as objectionable animals. These 
commensal rats are so called because they literally eat at the same table as humans.
Through the centuries rats have been seen as a threat to human health and been the subject of 
considerable public fear and loathing (see for instance Robert Browning in “The Pied Piper of 
Hamelin” and in “Master Hugues of Saxe-Gotha” and Walter de la Mare in “Five Eyes” and 
“Rats”). Popular newspapers and magazines have sensationahsed stories about rats further 
feeding public concerns. One headline read “Dangerous little bastards with sharp teeth, beady 
eyes and plague on their breath: they’re all around us, they’re breeding like...well, rats -  and 
they’re all going to kill us all” (Loaded, 2001). However, whilst rats have suffered from a poor 
pubUc image over the years, it is surprisingly difficult to determine the extent to which this is 
justified and whether the responses of the various elements of society (governmental institutions, 
pubhc bodies and the general public) have been appropriate. It has been equally difficult to 
assess if any increase in contact between the human and rat populations is of major pubhc health 
or economic concern and whether the public response is an irrational fear exploited by the media 
to make good copy?
There are two species of rat in the United Kingdom, the brown rat, sometimes called the Norway 
rat (Rattus norvegicus) and the black rat (Rattus rattus). The former is sometimes also referred 
to as the sewer rat or common rat, and in truth it is not always brown in colour. Indeed as 
Meehan (1984) has said the rat has no particular affinity with Norway. The black rat is not 
always black and is sometimes referred to as the ship or roof rat. It is essentially a climbing
animal and very rarely burrows whereas the brown rat is a water loving and burrowing animal 
(O’Hara, 1950). Both of these rats are introduced species and are believed to have originated in 
Asia. Meehan (1984) suggests that although it has generally been thought that the black rat 
arrived in Britain in the Middle Ages with the returning Crusaders, rodent remains have been 
found in a Roman well in York dating from the 5* Century (Meehan, 1984). It was the black rat 
that carried the fleas (Xenopsylla cheopis) responsible for the plague pandemics. The brown rat 
is believed to have originated in the steppes north of the Caspian Sea and arrived in Europe only 
at the beginning of the 18* Century, with the first record in Copenhagen in 1716 (Lund, 1994; 
Meehan, 1984). However, although introduced much later, it has supplanted the black rat as the 
dominant species in most parts of the United Kingdom, and this project has focussed entirely on 
the brown rat and infestations in England and Wales.
Bentley (1960) suggests that the species of rodent almost exclusively inhabiting sewers is the 
brown rat such that it has been called the “sewer rat”. It is indistinguishable from Rattus 
norvegicus on the surface and as Bentley pointed out, rats living in sewers do not 
necessarily stay there. Harris et al. (1995) suggested that brown rats typically are associated 
with farms, refuse tips, sewers, urban waterways and warehouses. It is perhaps this association 
with human waste in refuse and sewage that is another reason for public dislike. Twigg (1975) 
has pointed out that the distinction between town and country wild rats is the vertical 
stratification and relative lack of mobility due to the barrier imposed by streets. The vertical 
distribution is encouraged by the tunnels carrying sewage (the sewerage infrastructure) which 
proved a habitat “unique in its isolation yet serving as a reservoir for the town rats”. As Twigg 
(1975) also points out the sewage contains not only human excreta but also great amounts of 
edible refuse from kitchen sinks, canteens, markets, food shops and restaurants. This present 
study has therefore concentrated on the link between the underground drainage systems and 
above-ground infestations, because it might be expected that rats coming from such a habitat, 
associated with sewage, and coming into close contact with the human populations, would pose 
a greater risk to public health.
This study follows from a pilot study (Battersby & Pond, 1997) involving a postal survey of 
environmental health and technical services departments in a selected sample of local authorities 
in the Greater Manchester and Merseyside areas, in the West Midlands, London Boroughs and 
the South East of England. One hundred and two questionnaires were sent to 54 local authorities 
(in six authorities the same person headed the environmental health and technical services
department). The pilot study was undertaken as the result of what appeared to be increasing 
public concern about reported increases in rat infestations. Despite a frequent lack of detailed 
information about rat complaints, over half the environmental health respondents in that study 
believed rat infestations to be increasing, and inadequate sewer baiting, and defects in 
underground drainage were given as common reasons for this. More than one in three 
responding local authority officers had experience of rats damaging plastic pipes, as did one of 
the two sewerage undertakers participating in that study.
In the light of the findings of the pilot study it was considered that a more detailed investigation 
was required. There are, in addition, a number of other reasons why this study has now been 
undertaken and which are discussed below. Furthermore, because there is a range of issues 
surrounding and associated with rat infestations it has consequently encompassed a number of 
disciplines so as to enable an assessment to be made of the causes, society’s response and the 
public health implications of urban rat infestations.
It has been reported on several occasions that there has been an increase in domestic premises 
infested with rats. The Institution of Environmental Health Officers (lEHO) (now the CIEH) the 
professional body for environmental health officers (EHOs) reported the results of a postal 
survey of local authorities that concluded that the mean number of rat complaints received by 
local authorities had increased by 16.5% between 1986/87 and 1987/88 (lEHG, 1989). The 
mean number of premises treated for rat infestations had increased by 20%. However this in 
itself may have little significance and too much reliance should not be placed on such results, as 
there may have been differences in recording as well as changes in public attitudes to reporting.
A more accurate assessment of the level of infestations at one time can be gained by surveying a 
random sample of dwellings. This was the approach for the 1993 commensal rodent survey 
(Meyer et a l, 1995) considered in Chapter 3. This survey found an increase in infested premises 
but the authors also argued that the high media profile afforded to commensal rats reflected 
public concern at the potential damage and the continued risk of disease transmission. However 
a high public profile also leads to frequent misrepresentation of localised events. This in turn 
can lead to pressure for solutions to problems for which there is no sound evidence, and in turn 
leads to wasted time and money.
In order for central and local government to develop an effective control strategy it is necessary 
to assess the true level and location of infestations, with some assessment of the overall size of
the rat population a secondary issue. This present study seeks to make some assessment of the 
scale of the commensal brown rat problem in England and Wales, whilst acknowledging that an 
increase in the number of infested premises does not necessarily mean the total rat population 
has increased. Neither does an increase in complaints between two years confirm an increase in 
the rat population and the situation is further complicated by the possibility of fluctuations in rat 
populations (Swift, 2001).
The reports referred to above have not examined in detail the causes for such an increase. 
Drummond (1970) had suggested the notion of rat free towns and a strategy for area control.
This idea does not appear to have been pursued with any vigour by local authorities and between 
the late 1970s and 1990s there were a number of significant changes affecting local government 
and other services with possible consequences for the control of rat infestations. For example 
the Local Government and Planning Act 1980 required greater disclosure in local authority 
reports and the use of performance indicators. The Local Government and Finance Act 1982 
requires that the auditor of a local authority has to be satisfied that the body whose accounts are 
being audited has made proper arrangements for securing “economy, efficiency and 
effectiveness in the use of resources”. “Contracting out “ is the term used to describe the 
situation where an outside party is hired to carry out the work involved in providing a service but 
overall control of standards and accountability to the public remain with the authority (Butt & 
Palmer, 1985). Moves on ‘contracting out’ services accelerated after election of the 
Conservative government under Margaret Thatcher in 1979. It was believed that tightened local 
government spending would bring about innovative approaches to the provision of service and 
those on the political right at the time believed fiiat contracting out was the best way of 
achieving value for money.
There was a further push to change the framework and methods by which local authorities 
provide services by the Local Government Act 1988 . This was perhaps because of some local 
authorities with more left-wing councils had failed to make progress on changing their approach 
to service delivery. The purpose of the Act amongst other things was “to secure that local and 
other public authorities undertake certain activities only if they can do so competitively and to 
regulate certain functions of local and other public authorities in connection with public supply 
or works contracts” and it introduced compulsory competitive tendering for certain services.
Privatisation implies the wholesale disposal of a public asset or service to the private sector. The 
water and sewerage industry was privatised by the Water Act 1989. Thus in typifying the 
approach in the 1980s Butt and Palmer (1985) can quote John Moore, Minister of State as saying 
only “The Treasury” when asked what would be left to sell at the end of a third term for Mrs 
Thatcher. This was a time when former Conservative Prime Minister, Harold Macmillan, as the 
Earl of Stockton, when speaking about privatisation and the approach of the Thatcher 
government said, “First of all the Georgian silver goes, and then all that nice furniture that used 
to be in the saloon. Then the Canalettos go.” (Macmillan, 1985). The Local Government 
Chronicle of June 1983 reported that Epping Forest District Council had contracted out its pest 
control service. This was the first local authority to do so but was not the last. The present study 
seeks to assess whether the changes since the 1980s to the way pubhc services are provided have 
had an impact on the control of rats.
Thirdly then, this present study also seeks to examine the legislation and case law that 
establishes the legal framework within which local authorities operate, to assess whether that 
assists or hinders effective control of rats. The substantial body of law relevant to the control of 
rats was illustrated by outline guidance in a manual prepared for pest controllers (ADAS & 
BPCA, 1999). The law concerning drains and sewers is also relevant if the sewerage 
infi-astructure is an important source of infestations.
Previous studies that have assessed the levels of infestations started from the basis that rat 
infestations in this country are bad for public health because of the diseases it has been assumed 
they carried. It is, for example, frequently assumed by commentators in Britain that the 
prevalence of Weil’s disease is high, although that might not be the case (Webster & Macdonald, 
1995a). The author approached both the Health and Safety Executive (HSE) (Employment 
Medical Service) and his General Practitioner for advice during this present study. Both refeired 
only to the risk from Weil’s disease. The fourth reason for the study therefore resulted from the 
fact that several diseases likely to be transmitted by animals are emerging currently as serious 
threats to pubhc health, but httle recent work has been undertaken on rats. The epidemiology of 
many zoonotic diseases is poorly understood. In the UK, baseline data on the prevalence of 
important zoonoses in wildlife are scarce and although fear of the wild rat as a carrier of disease 
is engrained in our culture, and immortalised m literature, the scientific literature relating to rat- 
borne infection is scant. There has been no work on the diseases of urban rats, those most 
closely associated with the majority of human population in this country, than rural rats. The
present study therefore seeks to examine the implications for public health of the current 
approaches by central and local government.
The fifth reason for undertaking this present study is that there are economic concerns resulting 
from physical damage that rats can cause. The economic justification for the control of rats 
needed to be explored further. It is known that rats gnaw many materials, and if numbers and 
infestations are increasing then there is likely to be increased physical damage to buildings and 
the infrastructure. They will also cause spoilage of stored foodstuffs and other materials. 
Pimentai et al. (1999) estimated that the annual economic cost of rodent damage at $19 billion in 
the USA. An attempt is therefore made to assess the methodology used for this assessment, 
whether it possible to estimate the economic implications of rat infestations in England and 
Wales, and what the value of damage might be. Consideration of the economics is relevant 
when assessing the adequacy of current approaches to control.
Finally despite public concerns, there have been indications that local authorities rarely have in 
place detailed rat control strategies (Battersby & Pond, 1997). Drummond (1970) questioned 
over thirty years ago why the strategy for area control had not been undertaken in Britain, 
suggesting that the need was not always self-evident, and that progress might depend on an 
assessment of the benefits. This present study seeks to establish the benefits of improved 
controls and also the implications of failing to control commensal rats adequately. To some 
extent the successful use of rodenticides over the past fifty years has been said to reduce the 
practice of rodent control to routine, fixed price procedures with supposedly a predictable 
outcome (Quy, 2001b). Reliance on the “technical fix” has thus led to a minimisation of 
strategic thinking. That would seem to be true looking at how pest control generally, and rat 
control specifically, is dealt with in the standard text for EHOs (Bassett, 1999). It has been 
acknowledged generally that apart “from the scattered premises kept under surveillance”, which 
in particular will be high-risk food shops and restaurants, “management is essentially driven by a 
complaints procedure” (Richards, 1989). Richards has also said “little attention has been paid 
... .to whether the existing level of infestation (about 8% of premises infested by rodents at any 
time) represents satisfactory control” and he has pointed out that the prevailing level of 
infestations in the urban ecosystem depends on public perception. However all this means that if 
the residents of some urban areas are more tolerant of rats than others, perhaps in areas of wider 
deprivation and other social stresses, the failure to have an effective control strategy will mean 
the overall level of control will not be optimised (Meyer & Drummond, 1980). Having
examined the implications of current levels of rat infestations and approaches to control, the 
present study seeks to establish the components of effective rat control strategies at both national 
and local levels.
Thus this cross-disciplinary study pulls together matters of public health, pubhc administration 
and law, and economics relevant to the control of urban rat infestations. It is argued that a 
failure to take look at the rat problem as a whole has led to inadequate control, and such a broad 
approach is fundamental to environmental health in Britain.
12  Hypothesis and summary of aims and objectives
The main hypothesis underpinning this study is that any increase in urban rat infestations is a 
consequence of the fragmentation of society’s approach to rat control, a result of changes in 
pubhc administration over the past 20 years, with consequent increased risks to pubhc health and 
to the detriment of the economy.
This project thus had the following aims and objectives: -
The overall initial goal was to assess the societal response to rat infestations and the 
pubhc health implications of these infestations, particularly those associated with 
underground drainage systems in urban areas that may provide a reservoir for rat 
infestations and to develop a national framework within which effective local rat control 
strategies can be developed.
There were three main objectives to the study which were to:-
1. Assess the actual and perceived current levels of rat infestations, the environmental causes 
of such infestations and the pubhc response;
2. Assess the possible implications of current approaches to control on pubhc health and the 
economy; and
3. Suggest changes to the approach to controlling rat infestations including to the legislative 
framework, so as to more effectively protect pubhc health.
The specific aims of the study were:
i. To assess the attitude of local authorities to rat control and provide a national assessment of 
the levels and sources of above-ground infestations;
ii. To assess via Directors of Pubhc Health (DPHs) and the Pubhc Health Laboratoiy Service
the incidence of diseases associated with rats in urban areas;
iii. To identify elements of good practice in the development of local authority pest control 
strategies and their implementation;
iv. To assess the influences on the frequency and scale of rat infestations;
V. To assess the attitude of water and sewerage companies to the control of rats in their
sewers, and their relationships with local authorities in their area;
vi. To identify the scope for developing a national protocol for determining the approach to, 
and strategy for, sewer baiting and rat control generally;
vii. To assess the respective roles of the various government departments which have 
involvement in and responsibilities for issues surrounding rat infestations;
viii. To assess the contribution to rat infestations of drainage defects and the specific materials 
used for drains and sewers to rat infestations;
ix. To assess the effectiveness of existing legislation with respect to rat control and sewer-
baiting, and the construction and maintenance of underground drainage systems;
X. To identify parasites and diseases carried by urban rats, compare these with those carried by
rural rats, and to assess the public health implications; and
xi. To provide some assessment of whether it is possible to estimate the economic costs of rat
infestations and what those costs might be.
It should be noted that the organisation of government departments with an involvement in this 
area have changed during the four years of this study. Historically, until the 1970s the Ministry 
of Agriculture, Fisheries and Food (MAFF) has been the lead department on issues to do with 
rodent control. At the outset of this study, both MAFF and the Department of the Environment, 
Transport and Regions (DETR) (formed in 1997 by the merger of the Department of the 
Environment (DoE) and the Department of Transport (DoT)) as the sponsoring department of 
local government, had key roles. Those two departments changed name and responsibihties in 
2000. MAFF, combined with the environmental responsibilities of DETR becarne the 
Department for Environment, Food and Rural Affairs (DEFRA) and the DETR was re-named 
the Department for Transport, Local Government and the Regions (DTLR) and remained the 
sponsoring department for local government, having responsibility for the funding and efficiency 
of local government. Throughout this document where reference is made to MAFF, this is 
because that Department existed at the time, but the role is now filled by DEFRA. No such 
changes affected the Department of Health (DoH).
1.3 Public concern about rats
Whilst this study focuses on the responses of public authorities to rat infestations, such responses 
will be influenced by the attitude and perception of the general public (Richards, 1989; Meyer 
and Drummond, 1980). An understanding of those attitudes will help in devising effective 
control strategies. The study therefore seeks to assess the extent to which the apparent public 
concerns are justified and the extent to which the components of effective strategies should 
recognise these concerns.
Twigg (1975) has remarked how “in medieval cities with their narrow streets” (which also acted 
as the sewers) “and buildings linked across the gaps by arches and passages”, rats would have 
intermingled continually, and with the fleas never short of rats to infect, this would account for 
the plague spreading so rapidly through the cities,. Bubonic plague was associated with the 
black rat, but the brown rat, which is now the predominant rat in the UK, can also be infected 
Wiih Xenopsylla cheopis and a high prevalence could provide a reservoir of infection, but in the 
absence of the primary pathogen {Yersiniapestis) would present little risk (Webster, 1996). 
Despite stories that appear in newspapers, in our towns and cities these days, actual contact 
between humans and rats has remained relatively rare (Twigg, 1975). The most likely reason 
why there is a public fear of rats, however is the diseases they are believed to carry. Reports and 
articles have suggested that rats carry a range of organisms of public health significance. For 
example, rats have been reported as imphcated in salmonellosis, foot and mouth outbreaks 
(considered further in Chapter 7) and rat bite fever (CIEH, 1989). Webster and Macdonald 
(1995a) reported the range of parasites carried by rats on farms. Richards (1989) suggested that 
although the threat firom epidemics such as bubonic plague and murine typhus has now receded 
in the UK, major rodent borne diseases still occur in other parts of the world, and could return if 
rodent numbers become sufficiently high. So public concern may be misdirected but not wholly 
unjustified
Pubhc fear of rats may also arise from their reputation for surviving extreme pressures on their 
existence. For example, Twigg (1975) reports how rats introduced into Alaska survived winter 
conditions when the absolute minimum temperature is -47°C and days colder than -40°C are 
common. All the rats were restricted to the environment modified by human activity in some 
way or another, such as refuse dumps, and by April the population was very low but would 
recover as the result of a high rate of reproduction over the summer (Twigg, 1975). It has also 
been reported (Spencer et a i, 1985) that a population of rats has thrived on the Pacific island of
Eniwetok, the site of 43 atomic bomb tests in the 1940s and 1950s. Although it is estimated that 
the island will be unsafe for humans for another 25,000 years the rats on the islands show no 
obvious adverse effects despite the radioactive contamination.
If the pubhc is pre-disposed to a fear of rats then reports of the ineffectiveness of control 
measures is likely to reinforce that fear. Thus the introduction of anticoagulant rodenticides in 
the 1950s was seen first as a major advance in control, but then when resistance became a 
problem, public concerns may have grown fearing a lack of abihty to control this ‘pest’.
Research produced a second generation of anticoagulants introduced for use in the 1970s and 
which were fully effective against resistant rodents. However, cross-resistance to the more 
widely used second-generation compounds appeared within a relatively short period of their 
introduction (Smith, 2001). Resistance in rats to the rodenticide difenacoum was reported in 
Hampshire in the late 1970s, and resistance to bromadiolone was found in Berkshire about ten 
years later.
Over the last ten years a hot spot of resistance in the Berkshire/Oxfordshire area has caused 
alarm (Smith, 2001) and effective control at some sites has not been possible using alternatives 
to anticoagulants. Any reduction in population has been short-lived because of re-infestation by 
resistant rats. The second-generation anticoagulants are generally more toxic to both rats as the 
target species and collaterally to wildlife (Howcroft, 2001). Increasingly, bird of prey carcases 
have been found to contain rodenticide residues, and as Howcroft (2001) has said, there is 
widespread secondary poisoning with rodenticides. Quy (2001b) has reported that Norway 
(brown) rats are particularly sensitive to anticoagulants, but a gene conferring resistance to 
warfarin appears to occur naturally at low levels in rat populations, and where this was the 
primary method of control, a resistant population developed quickly as total eradication was not 
pursued for economic or practical reasons. Some warfarin resistant rats have been found 
resistant to second-generation anticoagulants and also in one example quoted by Quy (2001b) a 
rat was able to consume its own body weight of bromadiolone bait over a three-week period with 
no apparent ill effect. Thus the public may be alarmed not only because in some areas control of 
rats is more difficult, but there is also an association of rodenticide control methods with other 
adverse environmental impacts.
The potential breeding rate of rats may lead people to believe that we are only a short step from 
being overrun. For example a story in a US journal suggested “that babies from just one pair of
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rats can be responsible for bringing forth 3.5 million more rats in three years” (Feedstuffs, 1984). 
While mathematically possible, for reasons discussed in detail below (predation and behavioural 
characteristics for example), this will be highly improbable in reality. Yet such calculations ftiel 
pubhc concern.
It is questionable whether an increase in infestations represents an increase in the total rat 
population, but equating increased infestations with a growth in the rat population heightens 
pubhc fear. Twigg reported that in Britain the numbers of rats had decreased in all habitats “in , 
the past five or six decades” (Twigg, 1975) but there are some indications that this trend has 
been reversed (Meyer et a l, 1995). Whether or not that is the case, media reports again 
reinforce public concerns and fears (“60 million people, 60 million rats....there’s probably one 
near you” (The Guardian, 1998) “Rise of King Rat” (The Guardian, 2001) for example. Since 
the pubhcation of a pilot study by the author in April 1997 (Battersby & Pond, 1997) there has 
been considerable media interest in the issue of rat infestations, for example Granada 
Television’s World in Action programme on 24 November 1997 and BBC Newsnight 8 August 
1998, BBC News September 24 1999 “Bubonic plague ‘could return to the UK’”, BBC Radio 5 
“Drivetime” interview with the author 9 November 2000, on report of increased rat infestations, 
and BBC News 11 February 2001 “Floods see rat population explosion”. Examples of some 
newspaper headlines are included at Appendix 1.
The fact that rats are omnivores may also both contribute to their success and influence pubhc 
reaction. No potential source of food is safe and during this study an example was found of rats 
m one infestation eating a bar of soap. They can exist happily on any waste foodstuffs firom the 
human population. It is also true that where rats have fouled foodstuffs or materials, there is an 
acrid and offensive odour as a result of the ammoniacal compounds in the urine.
Reference has been made to the fact that brown rats live in the sewerage system and other places 
seen as “unhygienic”, such as refuse disposal sites and stores and this may be another reason for 
pubhc dislike. Rats are perceived as creatures of the night as they tend to move about for food 
during the hours of darkness, (Meehan, 1984). However, changes in behaviour discussed 
further in Chapter 2 may also have led to more sightings by the pubhc and therefore more 
complaints.
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CHAPTER 2. 
THE BIOLOGY OF THE BROWN RAT {Rattus norvégiens): ITS BEHAVIOUR 
AND THE IMPLICATIONS FOR CONTROL
2.1 Aims
In order to understand the implications for public health of rat infestations and the administration 
of approaches to control it is necessary also to have an appreciation of the biology and behaviour 
of the animal. The aim of this chapter is to examine those aspects of the behaviour and biology 
of wild brown rats that have a bearing on control strategies.
This is an important issue, as a failure to understand how rats behave will lead to the wasteful 
use of scarce resources when seeking to control populations and to minimise infestations. It is 
unrealistic to expect to exterminate a rat population; indeed total eradication of rats is 
impossible, even in sewers (Banfield, 1997). The aim must be to reduce the population to and 
maintain it at a level that poses little risk to public health, and where the level of damage is 
reduced to that where the cost for additional controls cannot be economically justified. Richards 
(1989) suggested that a rodent may be considered a pest if it causes damage which is 
substantially greater than the economic or environmental cost of controlling it. The cost in 
pubUc health terms can be added to that.
2.2 Methodology
The method used to assess the important behavioural characteristics of wild brown rats that 
influence control strategies was primarily a literature review. There was also some direct 
observation work as part of the trapping exercise considered in Chapter 6.
23  Findings
Twigg (1975) has suggested that the strength of rats is that they are not great performers in any 
one sphere but are competent in most. That is they are not specialised, and will eat almost any 
biological matter. Rats are omnivorous (Lund, 1994). This reduces environmental pressures and 
enables them to adapt easily to changing circumstances. The food they eat will depend upon 
availability as will the choice of nesting materials and will vary from one habitat to another 
(Twigg, 1975).
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2.3.1 Lifecycle
The observational work of Calhoun (1962) indicates that not until after weaning do rats show 
any indication of sexual maturity. Calhoun (1962) found that by 95 days neither gender was 
fully sexually mature in the colony under observation. Wild rats may be slower to reach sexual 
maturity than is commonly beheved. This compares with domesticated rats that are known to 
conceive as young as 60 days of age (Calhoun, 1962). Lund (1994) has suggested wild brown 
rats become reproductive at an age of between two and a half and three months, when their body 
weight can vary from lOOg to 150g. Their prime of life is at about eight to 10 months of age 
when their weight may range from 3 OOg to 400g, (Lund, 1994).
In the laboratory one pair of rats may have 50 offspring, which, in theory at least, could lead to a 
colony of at least 2000 in a year. It has been suggested that domesticated rats could have 7 -17 
litters in the 390 days span prior to senescence setting in (Calhoun, 1962), but wild rats have not 
been found to reach this level. In Calhoun's work it was found that over a period of 27 months 
an enclosed colony of 10 wild brown rats increased to 171. Observations in Calhoun’s study 
showed a decreasing number of weaned young per female and it was calculated that there would 
probably never have been more than 200 adults present at the outset of any future breeding 
seasons. The population was therefore found to be self-limiting. That could have been 
attributable to the physically enclosed area under observation, but Calhoun (1962) found this to 
be the case where there is no such enclosure, although migration might contribute to the stabihty 
of the population density in these circumstances. This is considered further below.
As a comparison, Calhoun suggested that if the rats had been in cages in the laboratory, 
providing an equivalent area to that of the enclosure under observation (10,000 square feet), in 
theory some 5,000 healthy rats might have been reared in the study; This figure of 5,000 was 
still seen as an underestimate, as in the absence of other limiting conditions some 50,000 
descendants from the original 5 females could have existed 27 months later. This difference 
between wild brown rats and those in the laboratory is an important consideration given that 
pub he fear may be linked to the perceived breeding rate. Consideration of the social structures 
and the impact on breeding is required and this is addressed below.
Calhoun (1962) observed that on or near a date when females are capable of conception there is 
a pre-copulatory phase where behaviour of both sexes changes. In this phase the female wanders 
more than normal beyond the hmits of her normal home and this may lead to more sightings
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(and complaints from members of the public) as she actively seeks males. Calhoun (1962) 
observed that this behaviour change also includes the female rubbing her sides and anal region 
against objects and the sides of burrow, and during this period she frequently drags her genital- 
anal region over the soil. This provides further opportunity for contamination of the soil with 
parasites.
Calhoun (1962) found that where a single male dominates a burrow system he appears able to 
keep away most other males. An occasional male from surrounding colonies may be able to 
avoid the dominant male and copulate with the receptive female but the dominant male who 
defends the territory will both reduce the number of mountings whilst she is receptive and 
effectively preclude other males bothering her after she is no longer receptive.
Where there are relatively few adults, a female in oestrus may not be bothered by males even 
though there is no dominant male. That is not the case where there is no clearly dominant male, 
there are many males present and there is a receptive female. Calhoun (1962) found in such 
circumstances the number of mountings and attempted mountings may be substantial. This 
produces a marked stress in the female’s physiology and such females have a slightly reduced 
number of conceptions and practically none of the young conceived are raised. This provides 
another part of the explanation why in the wild the number in a colony never reaches the 
theoretical maximum.
Barnett (1975) concluded that under normal conditions the gestation period is between 20 and 23 
days. Bom naked, the young have grown hair by between 7 and 10 days of age. Weaning 
usually occurs at about 20 days, although Meehan (1984) has suggested that where food and 
harbourage are plentiful then the young may stay with the mother for longer than that. Twigg 
(1975) reports that baby rats begin to take supplementary food, in addition to their mother’s milk 
at 12 to 14 days but Barnett (1975) has refuted the idea that choice of food is influenced socially.
Rats are capable of coming back into oestrus soon after a litter is bom although Meehan (1984) 
has suggested that this only occurs in favourable conditions. Whilst commensal rodents could 
give birth to a litter every 24 -28 days in ideal conditions (Meehan, 1984) the work of Calhoun 
(1962) would indicate that this is a relatively rare occurrence.
The lifespan of wild brown rats is difficult to assess, but in the absence of other pressures then 
the maximum lifespan of an individual could be 18 months (Meehan, 1984). Most studies on the
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lifespan of wild rodents appear to have concentrated on mice but it has been suggested that only 
about 5% of a rat population are alive at the end of a year (Davis, 1948, cited by Meehan, 1984). 
It is further suggested that the length of the life span can be an inherited factor and can also 
depend upon composition of the diet and the ratio of protein and carbohydrate (Ross, 1961; 
Meehan, 1984). Calhoun (1962) has concluded that for weaned rats, learning to cope with the 
environment reduces the proportion that survive, there is then a levelling of the rate of attrition, 
but then eventually they reach an age when the learned advantages cannot compensate for the 
debilities of the aging process which then increases the probabihty of death.
Bentley (1960) has suggested that in the sewers after a population has been reduced, numbers 
will recover and a reasonable estimate of the inherent rate of increase of growing rat populations 
is about 3% per week, although rates of up to 11-12% have been observed in some systems but 
immigration may contribute to this higher rate. Greaves et al. (1968) recorded a mean rate of 
increase of a sewer population of the order of 20% after attempts to rid a sewer section of rats. 
Barnett (2001) also refers to rat numbers being restored quickly after perfunctory poisoning had 
killed some. However a thorough operation, with two poisonings, with each preceded by pre­
baiting, could reduce the population in the sewer to a small fraction of its original size.
Recovery of the rat population would then be slow, but only if surface infestations were also 
dealt with simultaneously.
2.3.2 Habitat and Movement
Wild brown rats are tunnel-dwelling animals (Twigg, 1975). Calhoun (1962) found they 
burrowed even though harbourages were provided in the study area. He suggests four categories 
of conditions that influence the location of the site of the initial entrance passage. The first is 
what Calhoun (1962) typifies as the thigmotropic response, whereby rats like to move against a 
vertical surface or under a horizontal surface. Thigmotaxis is the term used when movement is 
oriented by tactile stimuli! Secondly, the presence of overhead cover, such as shrubs, low trees, 
and floors of buildings or similar are favourable to the location of a burrow. This supports the 
observation that infestations in gardens are commonly found under sheds. The slope of the 
terrain is also a factor as sloping terrain appears to be preferred to flat terrain although it is not 
known if there is a limit to the steepness of the sloping beyond which rats will not burrow. The 
fourth factor influencing the entrance to a burrow is the proximity of major goals such as food 
and water. This explains why local authority officers consider the presence of watercourses and 
ditches as major factors in the contribution to infestations (see Chapter 3).
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There is also a tendency for ‘negative geotaxis’, that is rats prefer to move downwards as 
opposed to upwards (Smith et al., 1981, cited by Meehan, 1984). Given such behavioural 
patterns it is unsurprising that rats are found in sewers and drains -  the sewerage infrastructure. 
They will burrow in soil that is not too heavily compacted and in rural areas this may be beneath 
hedgerows, which provide additional protection. Twigg (1975) refers to the “roots of hawthorn 
or hazel forming the flying arches of the nests and homes”. Meehan (1984) has suggested that 
burrows in loose soil can go down three metres, although they do not usually exceed 0.5 metres. 
In the Calhoun (1962) study the rats burrowed to a depth of 0.6 metres, where they were stopped 
by a shelf of ‘hardware cloth” installed to prevent escape. The burrow system may be short in 
length (less than one metre) but in established colonies burrows may interconnect, although the 
complexity of the system, may be dependent on the density of the population (Nieder et a l, 
1982). Direct observation of an infestation in the garden of a central London square by the 
author found burrowing activity, in a sloping shrubbery had made the ground springy to walk 
upon. Six entrances to the burrow complex were identified in the shrubbery.
Burrows provide a place to rear young, escape predators and rest and store food. Calhoun 
(1962) found that most rats stored food although Meehan (1984) suggests that only occasionally 
may burrows be used for this purpose. Twigg (1975) indicates that burrows have parts in which 
food is stored, living areas in which the nests are sited and holes in which to hide. There may be 
three to five entrances and emergency exits, which are hidden from outside view by a thin layer 
of earth. There seem to be some differences of opinion as to food storage in burrows, but there 
is agreement that there will be several entrances and exists. If any baiting of burrows is 
undertaken it will be necessary to locate all of these for baiting to be effective.
It has generally been accepted that rats do not normally move great distances. That may be true 
in urban areas due to the barriers caused by streets (Twigg 1975), but is not always so in rural 
areas. According to Meehan (1984) there are four main reasons why they will move: to find 
food; to find water; to find shelter; and to find and protect breeding partners and young. These 
are basic instincts of any animal. There may also be involuntary movement where rats are 
transported in goods and vehicles.
Barnett (1975) has said that an animal species has a geographical range and within that it 
occupies one or more habitats, which for rats include agricultural land and built-up areas. The 
habitat may be divided into biotopes such as hedgerows, silos, ditches and drains. Within these
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are colonies of rats and each rat has a region in which it moves: the ‘home range’ (Jewell, 1966, 
cited by Barnett, 1975). It has been suggested that the ‘home range’ of wild rats is probably 
quite small, (Davis et al., 1948, cited by Barnett, 1975). When a rat or group of rats occupies an 
area from which other members of the species are excluded that area is the ‘territory’. Rats are 
territorial animals but for males the relationship of territory with home range is not known 
(Barnett, 1975). For female brown rats if there is a territory then it is probably the nest (Barnett, 
1975). Meehan says that the limits of the ‘home range’ are wider than the “territory” or 
defended space (Meehan, 1984). Despite this, when it is necessary, rats can move great 
distances. Taylor & Quy (1978) found that a rat moved 3.3km at speeds of 0.5 to 1.1 km/hour in 
one night. Meehan (1984) reports follow up studies of brown rats on arable land where females 
moved a mean distance of 340m and males 660m. Whilst largely keeping to hedgerows, some 
crossed open areas for up to 500m. There are reports from rural observations of male rats 
travelling up to 2km per night depending upon food sources (Webster, 2^tt)2,pers. comm.).
Calhoun (1962) found that until 30 days of age the rat remains close to its home burrow with 
practically no emergence until about 25 days from birth. During the juvenile period (30-55  
days) rats are found more frequently within 20 ft (6m) of the place of birth than at any later stage 
in their life. Finding that there is a social ranking of colonies Calhoun (1962) suggests that 
dispersal from the region of birth is a function of the inability of certain individuals to compete 
successfully with their associates. He found that dispersal occurs in directions that will result in 
reduced frequency of social contact with the former associates or in which the invading rat is 
more likely to be able to dominate resident ones. Although in the early days of a colony 
individuals tended to remain near their place of birth, Calhoun (1962) reports that rats frequently 
depart from their place of residence to take up residence elsewhere as the result of local 
competition when the rat population increases. Rats from socially higher-ranking colonies 
would invade areas occupied by lower ranking rats, and the migration is primarily by males. All 
changes in social status are downward. Thus if an individual rat is seen and subject to complaint 
it does not necessarily mean there is an infestation, it could be seeking a new habitat having been 
excluded from the original residence.
Much of the movement reported by Meehan (1984) was due to changes in home sites. Males 
appeared to do this more frequently than females (every seven and 14 days respectively). This 
seems to conform to the general pattern identified by Calhoun (1962). However, rats in food 
stores in farm buildings may not move very far according to Meehan (1984).
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2.3.3 Sewèrs and drains as homes
In sewers it has been suggested that each rat colony normally lies in one spot and its members 
make sorties in search of food. These sorties are of limited extent (Bentley, 1960). It has been 
suggested that the restricted home range of rats in sewers may be as little as the distance between 
two manholes but is peculiar to that environment (Bentley, 1960) where the sewers are 
particularly favourable to rats or where there is regular traffic between sewer and surface. Even 
in other circumstances the movement of a colony of rats in a sewer has been between 138m and 
202m (150 to 220 yards). The distance may depend upon the scarcity of food. However, it is 
also true that rats in sewers can move great distances when necessary (Bentley, 1960). Bentley 
refers to it being quite common for the joint between drain and sewer to develop a fault, maybe 
due to poor workmanship or the effects of vibration fi*om traffic. Rats may then be able to dig 
their way out into the sub-soil. By burrowing they may undermine foundations and service 
pipes, which may then cause subsidence eventually leading to burst water mains or sewer 
collapse.
Twigg (1975) has commented that conditions in the sewers (and drains) have advantages 
compared with conditions on the surface. The temperature is generally more even and less 
subject to great fluctuations between winter and summer, with the sewerage infrastructure being 
warmer in winter than above-ground. There are no predators in the sewerage system, and the 
waste that passes through the system includes more than enough food to meet the needs of a 
large number of rats. In general where the inside of pipes are smooth rats will move through 
them only when the flow is small. Twigg (1975) has suggested that rats do not hve in active 
drains and sewers themselves but in disused pipes or in the excavations adjacent to cracks or bad 
joints in the pipeline, or in the dry parts of the network such as benching at manholes and 
inspection chambers (Hall & Griggs, 1990). Twigg (1975) also concludes that in this 
underground environment rats appear to be less nocturnal than those above-ground. Perhaps due 
to a more stable climate, breeding also continues all year round without seasonal fluctuations. 
Heavily infested sewers and drains can act as reservoirs of rats which restock surface areas 
where treatments have been undertaken. As Twigg (1975) reports “sewer systems are a very 
important focal point for rats in a city and must be considered in conjunction with surface 
control”. He concludes that where sewers exist rats will find a home in them and exist as a 
source of infestation. The management of some water and sewerage companies have sought to 
refute this, a matter considered further in Chapters 5 and 7.
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2.3.4 Above-ground activity
Meehan (1984) reported that above-ground peak activity of a colony is about two hours after 
sunset, with activity generally restricted to the hours of darkness or semi-darkness. According to 
Barnett (1975) absence ft"om the nest and activity of rats displays a ‘circadian’ rhythm as for 
other nocturnal animals. There is a regular cycle of change in every 24 hours with usually little 
activity during the hours of daylight. It has usually been held that there may be quite a high 
though fluctuating level of activity during the night with probably a second peak shortly before 
dawn, with feeding generally during the night (Barnett 1975). Meyer et al. (1995) suggested that 
patterns of movement are changing, increasing the likelihood of contact with humans. This view 
was supported by observations during this study.
During this study the author has observed different patterns of activity fi’om those described in 
the texts. In one central London location, observation on three evenings of a bin store of an 
office block during the winter months of 2001/02, found peak activity was late in the evening, 
from about 8.30pm until 11.00pm. This was more than four to five hours after sunset, but also 
after cleaning staff had stopped depositing waste and human activity in the vicinity had stopped. 
This observation does not accord with what Meehan reported (Meehan, 1984). Additionally, 
during the live-trapping phase of this study, rats were observed during the hours of daylight even 
when there was substantial human activity in both urban and suburban locations.
Officers from a central London borough experiencing problems of rats in garden squares 
contacted the author during this present study. The author accompanied the officers on a March 
evening in 1999. In one square a number of mobile soup kitchens that provide food for 
homeless people and those sleeping rough visited during the evening. Deliveries were made 
periodically over three hours after dusk, until about 10.00pm. Each time a different soup kitchen 
arrived rats emerged from their burrows in the landscaped garden of the square. They fed on the 
remains of food left in polystyrene cups handed out by the charities and discarded by the 
homeless people both on the street and over the fence of the garden. This indicates that the 
pattern of behaviour of commensal rats and their success is very much linked to human activity.
In a West London site used for the trapping exercise reported in Chapter 6, rats were still feeding 
in numbers at 7.00am during the summer, and a young rat was observed feeding on discarded 
popcorn on a flowerbed adjacent to the path from a railway station in London N7 at 10.30am 
during late winter. Rats were also observed crossing a well-used footpath on the Surrey
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University campus in late autumnal afternoons, before the hours of darkness. In another 
suburban location rats in a well-established colony were still feeding in numbers in hill early 
morning daylight (at about 7.30am) during summer months. These observations do not accord 
with the published texts and occurring in such varied locations, may add support to the 
contention of Meyer et al (1995) of a general change in rat behaviour. Calhoun (1962) also 
identified the isolation of colonies in time, so that members of higher-ranking colonies tended to 
maintain the bimodal nocturnal rhythm of visiting the source of food and water. Members of 
lower ranking colonies tended to visit when members of the higher-ranking colony had returned 
to their burrows. They were more active in the dusk and dawn hours and between the two peaks 
of activity shown by members of the high-ranking colonies. However this would not explain 
fully the patterns of behaviour observed in this present study. It is likely that there are changes _ 
in behaviour and possibly a reduced shyness of humans, but this may vary from colony to 
colony, influenced by the pattern of associated human behaviour. The question arises why there 
should there be reduced shyness. Are humans and human activity seen as posing less of a threat 
and even more of an opportunity?
There is evidence of substantial movement of rats between sites above and below-ground. 
According to Bradshaw (1999) this is the case even where there are no obvious access routes for 
rats between both habitats. The same study, using DNA analysis of droppings has shown that 
more rats may be active in an infestation than may be estimated from direct observation. The 
use of tracking boards showed that there was still activity after there were no fresh droppings or 
sightings by local residents. Furthermore, despite what has been suggested (Habgood, 1999) it 
cannot be inferred from no further ‘takes’ of bait that an infestation has been eradicated.
2.3.5 Senses and activity
The sense of touch is of great importance to the brown rat, and that of sight has been said to play 
a relatively minor role in its life (Meehan, 1984). That may not be surprising in an animal that 
lives in the dark of the sewerage infrastructure or has tended to be active outside the hours of 
daylight, although visual perception may influence behaviour more than has been thought. The 
whiskers have an important role as major organs of touch (Meehan, 1984). As Meehan has 
reported and Calhoun (1962) found, rats prefer to move in close contact with objects. This may 
be because it gives some protection against attack by predators, cutting off at least one route of 
attack. Calhoun (1962) reported that shortest routes are not travelled directly to goals such as 
food. Orientation is from one vertical object to another or along a continuous vertical object.
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Once rats have learned the location of targets and objects in the immediate environment runs or 
trails become well estabhshed (Meehan, 1984). Calhoun (1962) suggested that the major goals 
such as burrow or food source become connected by runs or trails which are quite clear as they 
are used habitually and kept clear of vegetation. Once this happens tactile responses to the sides 
of the run facilitate orientation.
These runs also interconnect with each other, and are normally just wide enough for a single 
adult to travel. Although rats can exhibit aggressive behaviour and rats of lower social status 
avoid contact with higher status rats, Calhoun (1962) reported that two individuals passed on 
runs without showing antagonism. Calhoun (1962) also observed the same runs were followed 
even when covered with snow, and he was convinced that visual orientation towards vertical 
objects played an important role. When a trap or other object was placed near a run, the run 
shifted towards, and then along, the object, indicating that visual perception must initially direct 
rats to the object although tactile perception may keep the rat against the object. This is despite 
the neophobic behaviour discussed below. New trails develop by trial and error and Calhoun 
( 1962) suggests that rats respond by visual, tactile or olfactory perception.
Identification of such runs is important in the treatment of an infestation as to place traps or bait 
boxes, or even tracking boards elsewhere will be useless. That is not to say that bait boxes and 
traps will be effective when placed on the run. Rats also have a muscle sense in that they can 
familiarise themselves with the environment by bodily contact alone, so that patterns of 
movement become ingrained. Thus if a rat gets used to moving around an object it will continue 
to take the same route even if that object is removed (Meehan, 1984).
The sense of taste does not appear to have been given any detailed consideration despite 
concerns about the attractiveness and palatability of poison baits (Meehan, 1984). Meehan 
(1984) suggests that palatability is a combination of the visual, the smell and the taste. The 
sense of smell is very important. Meehan (1984) reports that rats ‘fi'eeze’ when they detect cat 
odour but there is no reaction when the cat is in sight but cannot be smelt (Griffith, 1920, cited 
by Meehan, 1984). Rats react to the smell of others and are said to be able to discriminate 
between individuals of the same species (Carr et al., 1976; Barnett, 1975).
The brown rat is capable of climbing, jumping and swimming. Although the black rat has a 
reputation as an acrobat, the brown rat is also a good climber and any slightly rough surface can 
be climbed up and down and it can also climb the inside or outside of pipes (Meehan, 1984).
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Brown rats can jump vertically more than 60cm, whilst from a standstill, they are capable of 
leaping 320cm horizontally (Meehan, 1984; Brooks, 1973). During this present study brown rats 
were observed to climb a tree to gain access to nuts and food hung from branches as bird food. 
Brown rats have demonstrated their swimming abihty by staying afloat for up to 72 hours in 
water at 34°C before drowning (Richter, 1958, cited by Brooks, 1973) and can swim at 1.4km/hr 
(Dagg & Windsor, 1972, cited by Meehan, 1984). They can dive and swim under water for up 
to 30 seconds at a time which enables them to readily swim through the water seals in toilets 
(Brooks, 1973). Again any investigation of an infestation including a survey of the area of an 
infestation must recognise the physical abilities of the animal.
Rats appear to gnaw out of habit; it is a basic pattern of behaviour. There is no evidence to 
suggest that in the UK this gnawing is associated with hunger or a need to sharpen their incisors. 
According to Meehan (1984) it is one of the main characteristics of all rodents that have a single 
pair of upper and lower incisor teeth, which grow continuously. However they do not have to 
gnaw to keep growth in check, this can be achieved simply by grinding the upper and lower 
incisors against each other. Brown rats can exert a pressure of 500kg/cm^ (7000psi) with their 
incisors and gnawing can produce up to six bites per second with an average of 1.5 per second 
(Meehan, 1984). Rats can therefore damage buildings by gnawing and have been reported as 
causing damage to wooden buildings, leaks in water and gas supply pipes, and even fires by 
destroying electrical wiring (Hall & Griggs, 1990). Rats gnaw for about 2% of the time (Cogelia 
et a l, 1976, cited by Meehan, 1984). Rats will gnaw practically anything, whether plastic 
piping, lead, aluminium or even steel, as the lower incisors of brown rats are actually harder than 
steel (Meehan, 1984) but in practice they only gnaw materials less hard than steel. This points to 
there being an economic cost of failure to keep control of the rat population.
2.3.6 Sociology andsodalstructures
Rats in the wild are distributed in colonies and in favourable conditions will live crowded 
together. Within such colonies there may be many hundreds of rats (Barnett, 1975). Some 
reference has already been made to social status and its effect on certain behaviour patterns. 
Calhoun (1962) found instances of a highly dominant male establishing a territory around a 
burrow containing several reproducing females. All other males were then excluded from the 
vicinity. This reduced the frequency with which other males were able to invade the area and 
attempt to mate with a receptive female. In such situations the females had greater success in 
conceiving and rearing young. Migration from high status groups occurred as the result of
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exclusion, usually of males. This, with an increase in population led to the establishment of 
more colonies of lower social rank and social instabihty. In such lower rank colonies 
reproductive success was much reduced. This may be one of the means whereby a population of 
rats limits its numbers. Calhoun (1962) never found any obvious expression of territoriality by 
any individual in such groups of lower status, even where occasionally one male dominated the 
others.
Barnett (1975) described three types of male. Alphas are always large by comparison with the 
others in the colony. These move about without hesitation and do not take flight from other rats. 
These are the only rats to attack others. Omegas are the result of defeat by one or more alphas, 
and such rats flee at the approach of an alpha. These rats are marked by slower movement, and 
bedraggled appearance and will lose weight and die. There is a third grouping in Barnett’s 
assessment of status -  the betas. These betas endure defeat and succeed in feeding with enough 
freedom to gain weight, they adapt themselves to an inferior role and there is no conflict 
between betas and omegas when in contact. Yet according to Barnett (1975) no “hierarchy” 
develop and no uniformity in the numbers of each class of males in a colony. However in 
conditions of intense conflict there were fewer alphas and often only one in the colonies studied.
By comparison, another study of wild brown rats found that the distribution of aggressive 
interactions in a 20 adult male colony indicated the existence of a stable, internally consistent 
near-linear hierarchy. The more intensive aggressive behaviour was exhibited between males of 
similar social rank. Although body weight is significant in determining dominance and the 
probabihty of winning contests, age was found to be the most reliable indicator of dominance 
(Berdoy er<ar/., 1995).
Twigg (1975) has suggested that there are two main factors governing the ultimate size of a 
population -  the amount of harbourage or cover and the food available. The findings of Calhoun 
(1962) indicate that it is somewhat more complex than that. Twigg (1975) said that once one or 
the other has been reduced, there will be migration. It is suggested that it will reach a level at 
which the deaths are being replaced by births and the number remains stable until and unless 
there is a change in the habitat, or food supply is reduced. This is an important consideration in 
any control strategy. However, that might be an over simplification as it fails to acknowledge 
the role of social status of a colony and the exclusion of inferior males, but both Twigg and 
Calhoun indicate populations do not increase continuously in any location but are limited. In the
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context of commensal rat control, Barnett (2001) has concluded that there is no one density 
related factor that can be identified as the key to keeping numbers down, but a number of inter­
related factors over which humans may have varying degrees of control. These are:
Shortage of food or water 
Lack of shelter 
Predators 
Pathogens 
Social interaction.
Social outcasts also had a tendency to harbour in the less favourable situations with greater 
exposure to the weather. They also formed non-reproducing aggregates as most siich groupings 
were males and any females present were either never mated or if they conceived they failed to 
rear the young. Social ranking of individuals does however influence behaviour, and in a 
colony, those that become social outcasts between weaning and sexual maturity show slow 
growth rate and lower adult weight, are more likely to enter traps, and in Calhoun’s work were 
also difficult to remove from the traps.
However, Barnett (1975) has also reported that when most members of a settled population have 
been killed, the remainder breed more quickly and so the numbers soon increase to the original 
level (as also observed by Greaves et al., 1968). A similar growth rate is observed when rats 
colonise a new and favourable habitat. At first the growth rate is high but later declines until a 
maximum population is reached. This pattern has implications for control strategies, not least in 
those areas of the urban environment subject to redevelopment.
Calhoun (1962) reported that from observations of rats in urban apartment blocks, predation by 
dogs and cats and sporadic attacks by the human population did not have any appreciable effect 
on the density of the rat population. Indeed general observations indicated that city blocks with 
dogs and feral cats also had high populations of rats. It has been reported that there is indeed a 
positive relationship between the presence of free-ranging cats and rats in urban areas, perhaps 
due to a common benefit derived from access to waste food (Childs et a/., 1991, cited by 
Langton et al, 2001).
Calhoun (1962) found many blocks maintained a stable population without further increase even 
where there was an ample abundance of food in open refrise containers and also plenty of free
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space for creating new burrows, which in fact was not utilised. This again appears to indicate 
that the growth rate of a population might be inhibited by the social interaction among members 
of the population with respect to the distribution of goals such as food and water and barriers 
through the environment, even where there is no predation and an excess of food and 
harbourage. Thus a more thoughtfiil approach to the control of rats is required.
Barnett (1975) has argued that the choice of food is not influenced socially, and there is no 
evidence of true imitation or observational learning by young rats. The choice of food that is 
safe, or unsafe in the case of poison bait, is not learned from parents. However, he does concede 
that imitation can be stimulated by associative learning, so that the presence of other members of 
the species can be associated with a source of food or the return to the burrow of an individual 
with food can be an indication to others that more food is available outside the burrow. This 
message or indication would be the result of previous experience of such events
Calhoun (1962) identified certain patterns of behaviour common to most social outcasts 
regardless of the age when they became outcasts. These patterns have implications for control 
strategies as these rats become more active at times of night when others are inactive. They are 
more hesitant when approaching higher social status rats or retreat completely, and this 
behaviour ehcits frequent attacks by other rats. The outcasts repeatedly approach and then 
withdraw from the food source even when no other rats are active. When taking food they 
would quickly withdraw to a comer to actually eat the food -  a pattern never observed in non­
outcast rats. Outcast rats would form non-harbourage food caches away from the main source of 
food, a pattern of behaviour different from the other rats, which had a tendency to deposit food 
in the nearest harbourage shelter. The caches whether in harbourages or not, serve as secondary 
foci from which other rats could transport food to neighbouring localities. Meehan (1984) and 
Calhoun (1962) have found that food caches are often ignored, the former finding caches 
covered in fimgus and the latter found them frequently covered over whilst burrows were 
enlarged or excavated to the surface and allowed to deteriorate in the weather. Where the ‘food’ 
is bait containing rodenticide, this means that the poison will be spread around in the 
environment, and will not be contained m a ‘safe’ bait station.
Rats have a minimum energy requirement of 137 calories per 100 gm of edible material (Twigg, 
1975), and Meehan (1984) has suggested they will eat approximately one tenth of their body 
weight each day but actual consumption will depend upon quality and calorific value of the food
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consumed. Lund (1994) has reported adult brown rats consuming 20-3 Og of grain per day on 
farms. A brown rat with an adequate amount of water to drink excretes 12-16 ml of urine, in 24 
hours and may produce up to 50 droppings, which has implications for damage and spoilage of 
foodstuffs (Twigg, 1975). The weight of test bait consumed provides one means of assessing 
numbers in an infestation, including in sewers, but assumes all rats in a colony or population are 
feeding at that location and the bait is the only source of food, (Quy et al. , 1993). Rats in the 
laboratory display a fairly consistent pattern of feeding over a 24-hour period, the modal interval 
between meals is 140 minutes and the amount eaten at each meal is 2 to 3 gm (Le Magnen & 
Talion, 1966, cited by Barnett, 1975) indicating a similar daily total to that for wild rats reported 
by Lund (1994). Barnett (1975) also reports that for laboratory rats, meals taken during the night 
are larger than those eaten in daytime, so that nocturnal consumption is about 50% higher than 
during daylight. However on a pig farm wild rats fed almost wholly at night, but this may have 
been more to avoid disturbance by humans (Thompson, 1948, cited by Barnett, 1975).
Most rats are reported to store food, although this behaviour is amplified in lactating females and 
socially lower-ranking rats (Calhoun, 1962). Initial and later transfer of food by all rats was 
made irrespective of the use of harbourage as places of retreat when the rats are inactive.
Calhoun (1962) found that food dispersal was an important aspect of rat life and was so 
extensive during the night that the following day food was found in locations away from 
anywhere that any rats were harbouring. These patterns of behaviour accord with the findings of 
Quy (2001a) when considering the use of bait boxes. It was found that rats, often carried baits in 
whatever form, away, such transfer being intrinsic to their normal foraging habits.
Quy (2001a) has pointed out that preventing rats from removing individual food items from bait 
stations by using a wax-block formulation may leave such baits uneaten and therefore 
ineffective, and visits to bait points are characteristically brief - often no more than 15-20 
seconds. This again prevents any lower status rats meeting those of higher status, and thus 
reduces the chance of conflict. As Quy (2001a) pointed out, ‘improvements’ in the 
environmental safety of rodenticides may be inconsistent with rat behaviour and biology.
2.3.7 Neophobia
Wild rats regularly explore their surroundings and will explore an unfamiliar area when given 
access to it, but movement in a familiar area will be inhibited by the presence of an unfamiliar 
object (Barnett 1975). As Quy found “it is a truism among pest controllers that Norway rats will
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avoid anything new that appears in their environment” (Quy, 2001a). This behaviour protects 
wild rats from danger. This was also the experience of the author when attempting to live trap 
rats as part of this study (considered in Chapter 6). Calhoun (1962) also found that wild brown 
rats are frequently difficult to capture, and he concluded that the ineffectiveness of commercially 
available traps was attributable to the fact that they represent a new type of object in their 
environment. Although brown rats explore the environment freely, they establish preferred 
feeding locations. Meehan (1984) also reports that, in a cage test, brown rats lost over 10% of 
their body weight within two days rather than feed when one ‘identical’ feeding tray was 
replaced with another (and human odour on the tray was not an influence).
Twigg (1975) found that even creating a noise that startled rats when they were feeding had less 
effect on visits to the food source than placing a piece of timber close by the food in the direct 
approach of the run. Once the timber was put in place the rats visited elsewhere for food and did 
not visit what had previously been a primary source of food, although some visits part way down 
the run were made. Twenty minutes after the timber was removed the rate of visits to the 
original sources of food was approximately the same as prior to the timber being placed near the 
food. The effect of the noise disturbance had been shght with the full feeding rate soon restored. 
According to Twigg (1975) changes in illumination or loud noises have only a small effect and 
the rats return to feeding normally in a minute or two.
When rats become familiar with the object there is again avoidance if that object is moved to a 
new position, particularly if it interferes with activities which the rat is used to pursuing. Even 
where the object represents food there may be initial avoidance. In one test Calhoun (1962) 
reported that after introducing a pile of rubbish and a pile of commeal into the food pen of the 
experimental enclosure, the male rat approached each pile slowly with his neck outstretched and 
tail protruding straight behind. After the initial approach with no adverse consequences, 
subsequent approaches by other rats were made with no hesitation. This is the characteristic 
behaviour where the first rat encounters a new source of food. Normally, rats encountering the 
food after the first rat had made the satisfactory assessment ate peacefully with no hesitation 
(Calhoun, 1962). A similar response was noted when small strange objects were left in the 
enclosure. Of relevance to rat control is the finding of Calhoun (1962), that when refuse was 
available the rats ignored the food pellets in the enclosure of which there was a constant supply, 
and ate and transported the refuse until it was all gone.
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Although in general there is avoidance of traps, even when doors have been propped open (the 
traps are not set and no harmful effects of entering are encountered), Calhoun (1962) found that 
once the rats had become used to the traps and they were set it was still only juveniles or socially 
low ranking adults that were caught. Thus the evidence indicates that without a well organised 
strategy, rat behaviour means it will be largely the socially inferior rats that are killed and the 
more dominant and vital rats will survive to breed successfully and eventually restore the 
population to its original size.
By contrast with the neophobic behaviour, Barnett (1975) has pointed out that rats may be 
neophilic in their choice of what to gnaw. They select unfamiliar as opposed to familiar objects 
and will gnaw structures such as pipe work for no evident reason. Barnett (2001) has also 
suggested an explanation for this apparent contradiction. In an unstable environment such as a 
waste landfill site where everything is new, neophobic behaviour is lost and that neophihc 
behaviour (curiosity) to explore their environment is the natural response as with other animals. 
Neophobia is due to natural selection among rats living in relatively stable environments in close 
proximity to humans and is not “fixed in the very nature” of a Norway rat (Barnett, 2001).
Thus when it comes to the use of traps to control commensal rats it is a time-consuming 
procedure, as they have to be in position for some time until the rats get used to them, be 
checked regularly, and then the rats still have to be killed. The argument for the use of 
rodenticides is that bait boxes, used on ground of environmental safety, do not have to be 
checked as frequently. Nevertheless to be effective, the use of bait boxes to hold the bait 
containing the rodenticide, will involve a period when the rats need to get used to the box and 
for the neophobia to be overcome. It will also remain necessary to check for, and remove any 
bodies. It may be possible to precondition rats to an odour that subsequently appears on and 
around a bait box, which may reduce the length of time needed for the rats to get used to thé bait 
station and take the poisoned bait. This still involves additional visits to the site that operators 
may be unwilling to make or clients pay for. Equally, it is possible to leave empty bait stations 
in areas of an infestation, even after the end of a treatment, they are then part of the environment 
and immigrant rats will not distinguish them as new objects (Quy, 2001a). However all such 
approaches increase the number of visits required of operators whether from local authority or 
commercial servicing companies. The supposed advantage of rodenticides as being less labour . 
intensive and cheaper than trapping is therefore somewhat reduced.
28
2.4 Conclusion
This chapter has introduced the behavioural and biological factors that should be taken into 
account when seeking to control rat infestations. It also highlights some matters this study seeks 
to address in subsequent chapters. Patterns of behaviour including the perceived rate of 
reproduction have influenced society’s responses to rat infestations, and to some extent fiielled 
the myths surrounding rats. However the human role in the success of commensal rats should 
not be under-estimated, Barnett (2001) reports how ten-years after the Chernobyl nuclear 
disaster in the Ukraine, wild life is flourishing with uncommon birds breeding, the surrounding 
countryside is a permanent nature reserve. The only species that have declined in number are 
the commensals, deprived of the facilities offered them by humanity, the most notable of these 
are rats. Any effective strategy to control rats must therefore not only take due recognition of rat 
behaviour but also take account of the relationship between rat success and human activity.
The subsequent chapters will also examine whether and to what extent society’s approach to rat 
control takes proper account of rat behaviour and identifies where there should be concerns at 
the response of society to rat infestations and where improvements to their control can be made.
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CHAPTER 3.
THE SCALE AND NATURE OF THE WBLD BROWN RAT PROBLEM IN
ENGLAND AND WALES
3.1 Aims
This element of the research was undertaken to;
• Assess the possible size of the wild brown rat population in England and Wales and whether 
the level of infestation is increasing;
• Identify any possible factors that may have contributed to the reported increase in infested 
premises discussed in Chapter 1; and
• Indicate any matters which add to the difficulties faced by local authorities and pest control 
servicing companies in exercising effective controls.
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Three methodologies were used to obtain information on the scale and nature of the wild brown 
rat problem. These were;
• A literature review;
• Postal surveys of local authorities, pest control servicing companies and Directors of Public 
Health (DPHs); and ^
• Three regional research seminars where local authority officers, pest control servicing 
companies and water companies were invited to discuss the scale and nature of the wild 
brown rat problem.
The pilot study (Battersby & Pond, 1997) revealed a perception that plastic pipes used for 
underground drainage are more susceptible to rodent damage. Manufacturers of plastic drainage 
and sewerage pipes disputed this view, (Structured Wall Pipe Association (SWPA), 1998, 
pers.comm.). The postal survey of local authorities for this study confirmed the findings of the 
pilot study (see Table 3.9), and so in order to assess this further, a laboratory investigation was 
undertaken.
3.2.1 Literature review
A  desk-top hterature review was undertaken This included a review of relevant documents in the 
George Edwards Library of the University of Surrey, the use of Medline and MSN search
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engines and a search of documents in the library of the Chartered Institute of Environmental 
Health (CIEH), plus the Parliament website was also undertaken to assess whether there had 
been any debates or Parliamentary Questions and Answers about rats.
3.2.2 Postal surveys
Postal surveys of local authority environmental health departments, pest control companies and 
DPHs in England and Wales were undertaken. The first two surveys were primarily to assess 
views as to the scale of the problem and the sources of infestations. The survey forms used and 
covering letters are included at Appendix 2. In order to achieve maximum co-operation and 
openness it was made clear on the survey form that responses would be treated in confidence so 
that in published reports no individual respondent could be identified without prior agreement.
The postal survey forms for local authorities and pest control servicing companies were designed 
in the light of experience with the pilot survey of local authorities (Battersby & Pond 1997) 
discussed in Chapter 1, and this form in turn had been based on the author’s experience of postal 
surveys of local authorities such as for the DoE (DoE, 1993b & 1993c). The key elements were 
an assessment of the level of infestations, the sources of those infestations and, given past 
concerns about the contribution of the sewerage infrastructure to rat infestations, (Bentley, I960; 
Richards, 1989), an assessment of possible factors in the system that could contribute to 
infestations. The questionnaires for local authorities also sought to identify those authorities that 
would be willing to participate in other elements of the project. The questionnaires were sent to 
every environmental health department in England and Wales, a total of 377, with a pre-paid 
envelope for the return of completed questiormaires to maximise the response rate. It was 
envisaged that the response rate would be sufficient to provide a valid national assessment of the 
position and views, given that the respondents would be those most closely involved in the 
control of rats and managing the pest control service. The authorities were asked to complete 
and return the questionnaire within four weeks. All authorities not returning the form by the 
deadline were reminded by telephone to achieve a high rate of response.
The pilot study had included a survey of building control or engineers’ departments. However 
as the response rate had been low, it was felt that little useful information would be gained from 
undertaking a survey of these departments. It was also found that some engineers’ departments 
acting as agents for the water and sewerage undertakers, considered the information sought to be 
commercially confidential (Battersby & Pond, 1997).
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This present study achieved a response rate of 44%, so that 167 useable returns were made by 
environmental health departments and included in the results.
The postal survey of pest control companies was an abbreviated version of that used for local 
authorities so as to assess whether the experiences and views of pest control companies were 
similar to those of the responding local authorities (see Appendix 2). This postal survey was 
undertaken with the help and support of the British Pest Control Association (BPCA), including 
advice on drafting the questionnaire and the provision of address labels for its membership.
Only members of the BPCA operating in England and Wales and providing pest control services 
were circulated. Consultancies and other companies not providing rodent control services were 
excluded. Some 142 forms were sent out. The total return after a telephone chase-up to 
encourage responses was 36 (25.4%). As for the local authority survey a pre-paid stamped 
addressed envelope was included with the questionnaire to encourage responses.
For the survey of DPHs the questionnaire was devised so as to obtain any information about rats 
and diseases held by them, as well as to obtain their views on some of the issues. Questionnaires 
were sent out to 113 DPHs at Health Authorities. A copy of the form is included at Appendix 2. 
Sixty-one survey forms were returned to be included in this report. This represents a response 
rate of 54%.
3.2.3 Regional seminars
Those local authority and pest control companies responding positively in the postal surveys to 
the question as to whether they would be willing to participate in future seminars were invited to 
attend one of three regional research seminars held in London on 26 January 1999, in Sheffield 
on 1 February 1999 and Bristol on 3 Febmary 1999. Local authority officers, representatives 
fi-om a number of pest control and water companies attended these seminars. Those attending 
are listed at Appendix 3. The seminars provided an opportunity for those directly involved in 
controlling rats, to discuss some of the areas of concern.
Letters of invitation were also sent to each of the ten water and sewerage companies inviting 
their attendance at the seminars closest to their areas. However as can be seen, the majority 
failed to send a representative. The Agenda used for the meeting is included at Appendix 3. The 
seminars were recorded onto audiocassette and transcribed to ensure accuracy. To encourage 
open and frank discussions it was also made clear that quotes and comments used would not be 
attributable and if any names were used prior consent would be sought. The seminars involved
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discussion following the agenda both in fuU session and smaller groups to maximise the 
opportunity for contributions.
Where appropriate, the participants at each seminar were divided into small groups and each 
group was asked to discuss and come to a consensus on the five most important measures which, 
if put into place, would improve the present position with respect to the control of rats. The 
groups suggested a range of improvements. These have been brought together under simplified 
headings, and the comments made included under each heading. Many of the results are 
considered in Chapter 5 but issues relevant to the scale and nature of the problem including 
sources of infestation were also discussed.
All participants in the seminars were sent a copy of the draft report on the seminars prior to 
pubhcation (Battersby, 1999). This provided an opportunity for them to comment on the 
accuracy of statements and to ensure nothing was reported in such a way as to compromise the 
undertaking of confidentiality.
3.2.4 Gnawing of plastic pipes
It was apparent fi’om the postal surveys and the seminars that those involved in pest control, 
whether in local authorities or servicing companies, had some suspicion of plastic pipes, and 
there were indications of a disproportionate link with surface infestations (Battersby, 1998a; 
1998b). These have been used increasingly for sewerage systems since the late 1970s, 
particularly for near-house systems. In communications and interviews with manufacturers of 
plastic pipes (SWPA, 1998apers.comm', 1998bpers. comm.) including a visit to a manufacturing 
plant (Uponor Ltd, 199%,pers.comm.) such, a conclusion was refuted. It was asserted that rats 
would not chew plastic pipes. In these discussions reference was also made to a study that had 
shown rats do not gnaw plastic pipes (Jain et al., 1980). An experiment was set up to ascertain 
whether or not plastic pipes could be damaged as the result of exposure to rats and to determine 
whether rats would gnaw plastic pipes.
Three different types of plastic pipe were used. These were selected on the basis of size in that 
they were typical of pipes commonly used for near house drainage and smaller sewers (Doughty, 
29^9,pers.comm.). The maximum diameter was limited by the height of cages available for use. 
The first pipe was of smooth plastic of 110mm diameter (plastidrain marked as conforming to 
BS 4660/1989), the second of 150 mm diameter ribbed PVCu (ultrarib marked as RIB WIS 4- 
3105 and BS kite marked 32600). The third was grey soil pipe unmarked and bought off the
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shelf of a high street plumbers’ merchant. The fourth type of pipe material used was glazed clay 
ware (110mm also with a kite mark) and used for comparison. The pipes were cut to a length of 
310 mm, which allowed them to be placed, initially at least, across the cages with only small 
gaps between the open ends and the walls of the cages.
Initially two cages of rats were used each containing four Hooded Wistar rats, supphed by B&K 
Universal Limited of Grimston, Aldbrough, Hull, East Yorkshire HUl 1 4Q England. One cage 
contained only males and the other only females. The use of single sex groups was necessary to 
avoid any chance of breeding as the study progressed and to avoid any fighting amongst the 
groups. At the commencement of the experiment all rats were approximately 200gm. This 
breed of rat was selected for its behavioural similarity to wild rats (Webster, pers.comm). 
During the study however the males grew to the extent that with lengths of pipe in the cage they 
became overcrowded, and at this stage, the number of cages was increased with two rats of the 
same sex in each cage. The reduced number of rats per cage apphed for samples numbered 5 
onwards, that is, for the samples of the clay and grey plastic soil pipes. All rats had a constant 
supply of food pellets and water.
In addition to the pipes one cage had distractions added. These were a piece of wood 450mm 
wide X 8mm thick x 115 mm long, 60mm long cardboard such as fi’om a toilet roll and 100mm 
clear plastic tubing 10mm in diameter. Initially these were placed in the cage of females. At 
this Stage it was assumed that, as the literature had not referred to this, the gender of the rats 
would not be a factor in whether or not they gnawed.
The pipes were left in the cages for 21 days in each case as in a previous study (Doughty, 2000, 
pers.comm.). Where plastic pipes were cut, the cut ends were cleaned and rubbed down with 
fine sandpaper to remove any rough edges. The pipe samples were photographed before and 
after exposure to the rats, using an Olympus OMIO camera.
For each material or type of pipe the first exposure was of a length of pipe without any damage 
other than where it had been cut to length and cleaned off. The second exposure was of pipe 
lengths that had five small holes inserted at random around the circumference and along the 
length. This was not applied for the clay pipes as the difficulty of cutting to length had left 
damaged ends, which were difficult to remove. However as a control the damaged ends of the 
clay pipes ejqjosed more opportunities for gnawing.
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On removal and after photographing the pipe samples, areas of the pipe affected by damage, 
fi-om teeth marks as a minimum to complete destruction of areas of the plastic, were measured 
using a combination of flexible tape measure and Camlab dialMax (AR/CAL.5921-SE) 
laboratory micrometer.
The SWPA had argued (SWPA, 199%,pers. comm.) that there was no reason why rats would 
gnaw plastic pipes as they had no nutrient value. It was not accepted that gnawing is normal 
behaviour for rats, although as discussed in Chapter 2 there is no obvious reason why gnawing 
by rats should be necessary. It was believed that obtaining more information on the fate of the 
gnawed plastic, would improve the understanding of the reason for this behaviour, A fiirther 
experiment was therefore carried out to determine whether the damaged plastic was ingested or 
discarded.
As greater damage had been caused to the ribbed plastic than the other types in the first part of 
the experiment, that material was used to determine the fate of the plastic. The greater the 
damage, the greater the amount of plastic would be available to be found either in the bedding or 
in the faeces, and chances of identification would be increased. Samples of this pipe (10 ribs 
each) were left in three cages, two cages of males and one of females (for comparison) 
immediately after the removal of the grey soil pipe samples. This second part of the gnawing 
experiment would assess the fate of the gnawed plastic and also indicate whether the reduction 
of the number of rats per cage had influenced the behaviour. None of the cages contained other 
“gnawable” distractions.
Once damage had been caused to the pipe samples (after 14 days) samples of droppings and 
bedding material were removed from cages. The pieces of pipe were weighed when removed 
using an Oertling electronic scale. The droppings were dried in aluminium foil in an oven at 
60°C for 30 minutes and crushed and examined under the microscope (Nikon SMZ-U), as were 
the samples of bedding. The samples under the microscope were photographed using a Nikon 
F80IS camera and are included at Plates 3.6 and 3.7.
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3.3.1 Number of rats and infestations
It has been assumed by some commentators that there is one brown rat for every member of the 
human population and this approach is widely quoted in the popular press, as it would indicate a
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figure approaching 60 million rats (Guardian, 1998). This has been a common assumption and 
attributed to Boelter, (Boelter, 1909, cited by Harris et al., 1995). At Boelter’s time this would 
have been a population of 40 million rats, but it was also suggested that even when originally 
produced, this number was an underestimate (Hinton, 1920, cited by Harris et al, 1995). Twigg 
(1975) reports a substantial decline in the rat population since the early part of the twentieth 
century and according to the Joint Nature Conservation Committee (JNCC) report (Harris e ta l, 
1995), this must have been dramatic, as they estimated a population of only over 5 million. This 
reduction has probably been greatest in rural as opposed to urban areas due to changes in 
farming techniques such as the removal of hedgerows and hay ricks (Harris e ta l, 1995).
Although, referring to an unpublished MAFF report, it is now suggested there was an increase in 
infested agricultural premises between 1970 and 1974, (Harris et a l, 1995). Whilst populations 
tend to be high in the autumn and early winter and low in the spring, it has been acknowledged 
that estimating the rat population is particularly difficult for this species (Harris et a l, 1995) and 
there are no data on which to calculate the size of urban brown rat populations. Referring to 
Meyer et al. (1995), however, Harris et al. (1995) suggested the downward trend of a reducing 
population may have been reversed with the most marked rise in infestations m domestic 
premises in both urban and rural areas.
Harris et al. (1995) report that rat populations in urban areas are smaller than in rural areas. 
However small but distinct colonies on the surface may be linked to a large population in the 
sewers, confirmed by Bradshaw (1999). DNA analysis of droppings fi*om above-ground and 
fi-om inspection chambers, demonstrated substantial movement of rats between sites above and 
below-ground.
Reimison and Drummond (1984) found that the average level of infestation of domestic 
properties in rural areas was 7.8%. In urban areas, for towns of less than 20,000 inhabitants the 
infestation rate was 3.8%, but the infestation rate was 2.7% in larger towns. However, Mortimer 
(1989) found much higher rates of infestation in localised areas of a metropolitan borough, with 
an infestation rate of 7.9% of households for the borough as a whole but of 46% in some areas. 
Harris et al. (1995) used 1981 census data for the number of households in rural and urban areas 
and mean infestation rates of 7.8% and 3.25% for domestic rural and urban properties 
respectively and assumed a mean of 2.2 rats per infestation to estimate the rat population. This 
mean number of rats per infestation was derived from Drummond et al. (1977) who had
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calculated the number of rats in a colony by a combination of trapping out colonies and 
poisoning others with anti-coagulant baits, taking account of the number of active holes per 
colony and the number of bait points used for the poisoned colonies in Folkestone, Kent. On 
this basis Harris et al. (1995) estimated a brown rat population o f270,000 in mral and 1,110,000 
in urban domestic properties. Their minimum estimate for the total pre-breeding population was 
of about 5,240,000 in England and 680,000 in Wales (Harris et a l, 1995). However, they did 
not have great confidence in the reliability of the population estimate, as they gave it a score of 4 
on a scale of 1 to 5 (5 being least reliable). It seems that numerically, in the absence of reliable 
data, the rat population could be anything between 5.9 million in England and Wales to 50 
million. The true size may be somewhere in between, as the lower figure takes no account of the 
population in the sewers, and as has been noted above, sewers can provide a favourable 
environment for rats (Bentley 1960; Bradshaw, 1999) as can waste management facilities.
Although it is difficult to assess the actual population, attempts have been made to assess the 
number of domestic properties infested by way of survey rather than relying on records of 
complaints, which is probably the least accurate method. Surveying a sample of randomly 
selected premises should produce an accurate assessment of the number of infested premises 
whether at the local authority level or at the national level. This was the basis of the 1993 
commensal rodent survey. The report by Meyer et al. (1995) argued that the high media profile 
afforded to commensal rats reflected public concern at the potential damage and the continued 
risk of disease transmission, but a high public profile leads to frequent misrepresentation of 
localised events. This in turn can lead to pressure for solutions to problems for which there is no 
sound evidence, in turn leading to wasted time and money. The 1993 survey specifically sought 
to determine whether levels of infestation of both the brown rat and the house mouse Q^us 
domesticus) had changed since the mid to late 1970s and work undertaken by Rennison and 
Drummond (1984). The 1993 survey found 4.6% of all domestic premises (excluding those 
associated with commercial activities) to be infested by rats compared with 3.3% in 1976-79 as 
found by Rennison and Drummond (1984). This represented an increase of over 39%.
Although still proportionately small, it amounts to a substantial number of premises.
In England in 1991 there were 19.7 million dwellings (DoE, 1993a) and in Wales it is estimated 
there were approximately 1.25 million dwellings in 1997 with only 10,000 new dwellings having 
been added each year (DETR, 1998a; Welsh OfBce, 1998)). It would therefore be reasonable to 
assume a total number of dwellings in England and Wales in 1993 of approximately 20.95
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million. At the rate of infestation reported by Meyer et al. (1995) this would indicate over 
963,000 dwellings in England and Wales infested with rats in 1993. The same rate of infestation 
in 1996 using a figure of 20.4 million dwellings fi'om the English House Condition Survey 
(EHCS) 1996 (DETR, 1998a) indicates the number of infested dwellings in England would have 
been 938,400 and in England and in Wales it would have been 995,900, with a combined total 
dwellings stock in the two countries of 21.65 million.
An assessment of rat infestations in dwellings was also undertaken as part of the EHCS 1996, 
(MAFF, 1999). The methodology used was different from that of Meyer et al. (1995) and the 
results are not comparable. The 1993 survey was specific and undertaken by local authority 
officers with expertise in surveying and identifying rodent infestations. The 1996 survey was 
part of the much larger EHCS exercise which primarily focused on the condition of the housing 
stock. The briefing on rat infestations was only a small part of a much larger briefing session. 
The team of surveyors used also had less expertise in identifying signs of rodent infestation. 
Greater reliance was also placed on information provided by the occupants. Results from the 
EHCS 1996 indicate that 0.3% of occupied properties had rat infestations inside and 1.6% had 
infestations outside. Using the EHCS 1996 (DETR, 1998a) estimate of 20.4 million dwellings, 
there would thus be about 61,000 domestic premises with internal infestations and 326,400 
dwellings with infestations outside. Again taking a total dwelling stock for England and Wales 
of 21.65 million, there would be 65,000 dwellings with internal infestations and 346,400 with 
infestations outside, a total of 411,400 infested premises. This is less than half the estimate 
based on the 1993 figures of Meyer et al. (1995) for the 1993 rodent survey.
Reliance in the EHCS 1996 on information from occupiers about the level of infestations, and 
taking account of the lack of information about vacant dwellings means that the 1996 figures are 
likely to have been an underestimate (MAFF, 1999). Concern about over-reliance on occupiers’ 
views and attitudes, and their sightings of rats, is supported by the findings of Meyer et al.
(1995) and Bradshaw (1999). For example occupiers were found to be far less willing to take 
action on rats than for mice. This may partly be due to ignorance of, or an unwillingness to 
accept the existence of the infestation, and is a possible explanation for the lower figures in the 
1996 survey. The 1993 survey found a quarter of rat infested domestic properties were not 
subject to any control. It was found that in about 10% of premises the occupier exercised control 
measures (Meyer et al., 1995).
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A more detailed analysis of data from the EHCS 1996 undertaken more recently (Langton et al, 
2001) suggests slightly different figures for infested premises. Some 0.23% of domestic 
premises had brown rats living indoors and 1.6% had rats living outdoors. For England this 
would equate to about 47,000 dwellings with rats indoors and 326,400 outdoors, a total of 
373,400 infested premise, and imphes even fewer infested premises than originally estimated 
(MAFF, 1999). Using the mean number of rats per infestation of 2.2 as used by Harris et al. 
(1995), and the estimated figure of infestation rates of Langton et al. (2001) produces a figure of 
821,500 as the lowest of the estimate for the number of rats living in close proximity to humans 
in and around dwellings. Taking the infestation rates identified by Meyer, et al. (1995) there 
would be over two million rats living in and around the immediate vicinity of our houses.
Neither figure takes account of those living in drains, sewers and other parts of the environment 
that would not have been assessed in the surveys.
The third method of assessing the scale of the wild brown rat problem is by examining the 
number of complaints received by local authorities and treatments undertaken. Whilst this might 
reflect the level of infestation, and certainly the pattern of infestations over a period of time, as 
Meyer et al. (1995) made clear, pubhc attitudes have an important part to play in complaints.
An increase or even reduction in complaints should not be taken as indicating a similar change in 
the actual level of infestations or the rat population. It may also be that changes in the pattern of 
rat behaviour in urban areas rather than any actual increases in population may lead to increased 
sightings and complaints. However, results from random samples of premises in London in 
1972 indicated that rat-infested premises might be three times more prevalent than that which 
notification indicated (Rennison & Shenker, 1976) and the absence of sightings on which 
complaints are based should not be taken to mean an absence of rats (Bradshaw, 1999).
Figures from the CIEH (1999) indicate that although the lowest estimate for the number of 
premises infested with rats is measured in several hundreds of thousands, the number of 
premises actually treated by local authorities (or even subject to complaint as in Table 3.1) is far 
fewer. Using CIEH figures for 1997/98 from the Environmental Health Report it can be 
estimated that approximately 134,000 premises in England and Wales were treated for rats 
(CIEH, 1999). Some 225 responding local authorities treated 79,998 premises at an average of 
356 premises per local authority or 134,042 in total nationally. This is a substantially lower 
figure than the average for authorities responding to this present survey (Table 3.2).
39
TABLE 3.1
Number of rat infestations treated or investigated (service requests) in the three years to 
1997/98 by local authorities in England and Wales responding to the postal survey in the 
present study
Year
Domestic* 
properties only
Commercial
properties
only
Combined* 
Domestic/ 
Commercial 
(**LA’s unable to 
separate)
Total
1995/96 60,218 8,564 39,223 108,005
1996/97 68,301 8,641 40,167 117,109
1997/98 71,049 8,935 39,529 119,513
Legend
*Not all local authorities provided figures for every year or for every sector. The total number of 
responding authorities was 82 who were able to separate domestic from commercial premises, and 57 who 
were unable to separate domestic from commercial premises. The numbers actually responding per year 
can be seen in Table 3.2. 28 local authorities did not provide any figures; Part of the explanation may be 
that, according to some respondents, records had not been collated where re-organisation or amalgamation 
of authorities had occurred, in Wales for instance. **LA = local authority______________________  '
The figures in Table 3.1 indicate an increase of 10.7% of rat infestations treated over a three- 
year period. However, the fluctuations in the numbers of responding authorities from year to 
year make this figure unrehable. Using the annual totals for rat infestations fi'om Table 3.1 and 
the number of local authorities providing figures per year it is possible to provide a mean 
number of infestations per local authority per year (Table 3.2).
TABLE 3.2
Mean number of rat infestations treated or investigated per year by local authorities in 
England and Wales responding to the postal survey in the present study
Sector Number of LAs* reporting per year Mean number of infestations per LA* 
per year
1995/96 1996/97 1997/98 1995/96 1996/97 1997/98
Domestic 71 82 79 848 832 899
Commercial 67 77 75 128 112 119
Combined 54 56 55 726 717 719
* LA = local authority
For domestic premises, the mean figures in Table 3.2 indicate a drop between 1995/96 and 
1996/97 (columns five and six), but an increase in 1997/98 (column seven). Comparing 1997/98 
with preceding years, there is an increase of 6% in the mean number of infestations over 1995/96
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and an 8% increase over 1996/97. However for those authorities giving combined figures there 
was actually a reduction of less than 1% between 1995/96 and 1997/98. Given the vagaries of 
reporting by authorities which depend further on complaints by the public and which has been 
considered above, it is suggested that on the basis of these figures the level of infestations may 
have remained about the same.
Tables 3.1 and 3.2, indicate that local authorities treat relatively few commercial premises for 
rats and so even where the figures are combined, domestic premises can be assumed to be 
predominant in the combined totals. Taking the total number of local authorities as 377, and 
using the figures for domestic premises only, the total number of domestic premises treated for 
each of the three years to 1997/98 would be approximately 320,000,314,000 and 339,000.
The figures were further analysed by region as defined by the Government Office for Regions 
obtained from the regional list of housing investment programme allocations. Each responding 
local authority was allocated to the appropriate region (DTLR, 2002c). It was suspected that this 
would show substantial differences due to the differences in their environments, that is some 
regions are predominantly urban whilst others are predominantly rural, and possibly because of 
differences in approach by local authorities in different regions.
Table 3.3 indicates that responses were received fi'om all regions. There is a substantial regional 
variation in the average number of complaints or service requests to local authorities.
Respondents were asked their general opinion on the levels of infestations over the previous 
three years and whether, regardless of service requests, there had been any change in the level of 
above-ground (surface) infestations. Thirty eight per cent thought the level of infestations was 
about the same, but 46% were of the opinion that the level of infestation was increasing. Only 
14% thought the level of surface infestations was decreasing and four felt unable to express an 
opinion. For pest control companies 18 out of 37 respondents, 49%, agreed with the statement 
that “rat infestations in and around domestic premises have increased over recent years”, whilst 
22% thought people are “more concerned and complain about rat infestations these days”.
The National Pest Technicians Association (NPTA) has also reported that for the United 
Kingdom in the year 2000, local authorities reported an overall increase of 6% of premises 
treated for brown rat infestations, with some clear regional variations (NPTA, 2001).
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TABLE 3.3
Mean number of rat infestations per local authority by region from the postal survey of 
local authorities in England and Wales in the present study
Region Number (% response for 
region)
Domestic property infestations 
only
Combined
domestic/commercial
infestations
Mean number per LA* per year Mean number per LA* per 
year
95/96 96/97 97/98 95/96 96/97 97/98
London 17 (52) 739 963 1117 967 996 872
Wales 8 (36) 1468 1138 1301 2573 2000 2108
North West 21 (49) 544 538 557 804 691 716
North East 9 (39) 808 764 928 382 312 444
Eastern 21 (44) 728 688 661 515 531 538
East Midlands 21 (53) 365 344 416 448 388 438
West Midlands 14 (42) 2251 2294 2379 1108 1037 1053
South Eastern 26 (38) 667 775 696 455 479 364
South West 19 (42) 943 867 1066 792 783 803
Yorkshire& Humberside 11 (52) 423 389 523 1262 1242 1307
Legend
Each responding authority was allocated to the relevant to the GOR region using the list produced by 
region for the Annual Housing Investment Programme 2001/2002 Allocations (DTLR 2002c)). The 
mean number was derived by dividing the total number of infestations per year per region reported by 
responding LAs by the number of responding LAs in that region.
LA = local authority______ _____
3.3.2 Factors that contribute to rat infestations
Respondents to the questionnaires sent to local authorities and pest control companies were 
asked to think about possible sources of rat infestations and which, in their experience, have 
been shown to be contributory factors.
They were asked to indicate the frequency that such factors contribute to above-ground 
infestations by scoring each factor on a scale of 0-5, with 0 scoring for factors never found to 
contribute and 5 for those very commonly found to be a contributory factor. The results are set 
out in Tables 3.4 and 3.5.
Column two in each table gives the total score for each item produced by summing the scores 
from respondents and column three gives the number of respondents who scored each factor.
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TABLE 3.4
Contributory factors to rat infestations as assessed by the responding local authority 
officers in England and Wales
Factor/source
Total score 
from 
responses
Number of 
respondents 
scoring item
Mean
score
Mode Number 
of scores 
<3
Number 
of scores 3 
or more 
(%)
Open ditches/watercourses 481 ,156 3.08 5 56 100(64)
Broken private drain/sewer 
below-ground 443 156 2.84 3 . 69 87 (56)
Poor workmanship in previous 
repairs or alterations to 
drainage systems
337 156 2.16 1 97 59(38)
Open drains on 
building/demolition sites 334 156 2.14 107 49(31)
Displaced/missing caps to 
interceptors 310 154 2.01 1 103 51(33)
Poor workmanship in original 
installation of drainage system 301 154 1.95 1 105 49 (32)
Poor connection between 
underground and above­
ground drainage
297 152 1.94 109 43 (28)
Broken or damaged above­
ground drainage 290 153 1.90 1 112 41(27)
Missing rodding eye or cover 
to inspection chamber or 
ventilation pipe
285 153 1.86 1 107 46 (30)
Less durable materials used in 
previous repairs or alterations 
to drainage systems
221 152 1.45 1 123 29(19)
Less durable materials in 
original installation of 
drainage systems
216 153 1.41 1 126 27 (18)
Damage to drainage from 
inappropriate cleaning 127 154 0.82 0 145 9(6)
Legend: In Tables 3.4 and 3.5 the mean score gives some indication as to the overall perceived 
importance of the different factors. The number of times when a factor was scored less than 3 and 3 or 
more is also given. The mode is the score most frequently given for a particular factor.
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TABLE 35
Contributory factors to rat infestations as assessed by pest control companies in England 
and Wales
Factor/source
Total score 
from 
responses
Number of 
respondents 
scoring item
Mean
score
Mode Number 
of scores 
<3
Number 
of scores 
3 or more 
(%)
Open drains on construction 
/demolition sites 113 33 3.42 5 9 24 (73)
Open ditches/watercourses 115 35 3.29 5 11 24 (69)
Broken private drain/sewer 
below-ground 97 34 2.85 3 11 23 (68)
Broken of damaged above­
ground drainage 86 33 2.61 3 16 17 (52)
Displaced/missing caps to 
interceptors 86 33 2.61 2 17 16 (48)
Missing rodding eye or cover 
to inspection chamber or 
ventilation pipe
63 33 1.91 1 21 12(36)
Less durable materials in 
original installation of 
drainage systems
59 32 1.84 1 23 9(28)
Poor workmanship in previous 
repairs or alterations to 
drainage systems
57 32 1.78 1 24 8(25)
Poor connection between 
underground and above­
ground drainage
56 33 1.70 1 24 9(27)
Less durable materials used in 
previous repairs or alterations 
to drainage systems
50 32 1.56 1 24 8(25)
Poor workmanship in original 
installation of drainage system 45 32 1.41 1 29 3(9)
Damage to drainage from 
inappropriate cleaning 41 33 1.24 0 28 5(15)
Both local authority and pest control companies were asked if there were any other factors that 
contribute to above-ground rat infestations. A number of factors were commonly mentioned as 
concerns. The matters raised by local authority respondents were climate change (13%), excess 
litter (29%), carelessly discarded food waste associated with increasing numbers of fast food 
outlets (14%), and inadequate sewer baiting (14%). For pest control companies litter and fly 
tipping were of particular concern with 43% of respondents raising this as a major factor. Some 
30% raised the issue of inadequate sewer baiting, but only one person raised the issue of waste 
from fast food outlets, although 22% mentioned inadequate storage of refiise generally.
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The problem of disused drainage, often associated with redevelopment of urban areas, was 
raised by a number of respondents. In many cases when older properties are demolished no care 
is taken to seal or take up old or discontinued drains, and there are no inspections of the existing 
sewerage infrastructure before constmction of new properties commences. It has been a 
common occurrence for rat holes to appear in landscaped areas adjacent to new developments, 
even though tests show the “live” drainage system is sound. It is then difficult to deal with the 
old drainage system, which provides harbourage (Bevan, \99Z,pers.comm.).
Bentley (1960) and Twigg (1975) referred to rats in drains and sewers being able to burrow out 
of drains where there is disrepair, and the linkage with above-ground infestations. Twigg (1975) 
reported that rats have been known to move daily between sewers and nearby houses and 
buildings, when drains are defective. Harris et al. (1995) suggested that although rat populations 
in urban areas are smaller (than in mral areas), small and distinct colonies on the surface might 
be linked to a large population in the sewers. Local authority officers sometimes expressed 
concern in the regional research seminars undertaken in the present study that whilst they could 
investigate drainage defects and use Closed Circuit Television (CCTV), commercial companies 
could not undertake such thorough investigations and assess the contribution of underground 
drainage systems to rat infestations above-ground.
Bentley (1960) also referred to rats gaining access to the earth surrounding sewers by way of 
perished brickwork or perished joints between the bricks m the case of the older “brick barrel” 
sewers that are predominantly the larger public sewers. The experience of one local authority 
accords with this, and the correspondent made reference to problems in the central catchment of 
a city where a large network of such sewers dating back to the 19* century exists. It is these 
areas that cause most concern because the mortar joints deteriorate with age, the rats “work on 
the failed joints” and can then escape from the sewer. They can then burrow into the earth 
behind the brick barrel, making the whole stmcture insecure and can also tunnel up to the 
surface and escape (Bevan, \99%,pers. comm.).
Channon et al. (2000) examined data from sewer-baiting records from over a 13 year period in 
one London Borough, baiting a total of 35,478 manholes at a rate of approximately 3000 in 
selected areas of the borough per year, using 0.005% Brodifacoum on pinhead oatmeal bait base. 
Plotting the proportion of bait takes against the year showed both a gradual decline over time 
and fluctuations around the decline. It was argued that this demonstrated a decline in rat
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population, although this levelled off at about one to two percent, indicating that complete 
eradication may be impossible, and that sewers will always remain a potential source of 
infestation. By comparison with Swift (2001), Channon et al. (2000) found population 
fluctuations about a five-year cycle rather than ten years. The proportion of bait takes fluctuated 
by up to 10% between one year and the next.
Given the nature of their work and the powers available to them as local authority officers, 
respondents in the local authority survey should be better placed than pest control company 
operatives to distinguish between drains and sewers and also between public and private sewers. 
They were therefore asked more detailed questions to assess the contributions made to 
infestations of sewerage defects. The results are given in Table 3.6.
'"''When we go out in a rat case, if  there is indication o f  drainage problem we can investigate the drains, 
including CCTV. Private companies just do not do that. Not only are they expensive but a lot o f them do 
not realise there is a drainage related problem and we end up dealing with their cases. ” - Local authority 
EHO___________________________________________________________________________ _______
TABLE 3.6
Percentage of above-ground rat infestations due to defects in the sewerage infrastructure 
as assessed by local authority officers in England and Wales
Number of responses by source 
(%)*
Percentage of 
infestations
Private drains 
and sewers
(n= 161)
Public sewers
(n=160)
<25 94 (58) 107 (67)
2 6 -4 5 38 (24) 28 (18)
46 — 60 15 (9) 17(11)
6 1 -7 5 10 (6) 6 (4)
76-100 4 (2) 2 (1)
*does not add to 100% due to rounding
Legend:
The meaning of private sewers is discussed in detail in Chapter 4 as is the meaning of public sewers. In 
short private sewers are the responsibility of the owners of the properties drained by them, and public 
sewers are those vested in and the responsibility of the sewerage undertaker (water and sewerage 
company).___________________
A similar but simplified question was asked of the pest control companies in order to make a 
comparison of the role of underground drainage in surface rat infestations. They were asked 
only about the contribution of private drains and public sewers (Table 3.7).
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TABLE 3.7
Percentage of above-ground rat infestations due to defects in the sewerage infrastructure 
as assessed by pest control servicing companies in England and Wales
Number of responses by source 
(%) (n=36)
Percentage of 
infestations
Private 
drains *
Public sewers
<25 11 (31) 13(37)
26-45 10 (28) 4(11)
46-60 9 (25) 13 (37)
61-75 3 (8) 1 (2)
76-100 2 (5) 4(11)
No response 1 (2) 1 (2)
*does not add to 100% due to rounding
The use of plastic pipes has increased in recent years throughout the UK, primarily for near­
house drainage (SWPA, 1998), and although there are British Standards, and Approved 
Documents to assist comphance with the Building Regulations, not all drainage work is subject 
to Building Control (as discussed in Chapter 4). Local authority officers were asked to assess 
the susceptibility of drainage systems of different materials to a variety of stresses. Table 3.8 
indicates the views of environmental health officers (EHOs) on the link between infestations and 
private drains and sewers constructed of the different materials, and Table 3.9a summarises the 
responses with respect to vulnerability to rodent attack and Table 3.9b analyses the responses by 
region comparing clay and plastic used for underground drainage.
TABLE 3.8
Percentage of rat infestations associated with private drains and sewers by material as 
assessed by local authority officers in England and Wales
Material Number of Mean % of
responses* infestations
Clay 69 37.0
Iron 31 4.8
Concrete 34 5.0
Plastic 54 17.5
Asbestos cement 22 2.0
Other (e.g. pitch 
fibre)
21 8.9
*Not known - 82 responses. The varying number of responses may also reflect the frequency of use of 
different materials and therefore different experiences of officers as well as the extent to which sources of 
infestations are identified.
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TABLE 3.9a
Vulnerability of pipes of different materials to rodent attack as assessed by local authority 
officers in England and Wales
Material
Number of 
LAs Scoring Total score
* Average score 
for vulnerability
Frequency of scores for 
susceptibility
0 1 2 3 4 5
Asbestos
cement 117 270 2.31 16 17 32 27 17 8
Clay 130 257 1.98 27 26 31 25 11 10
Concrete 124 208 1.68 36 31 28 7 10 12
hon 122 155 1.27 58 28 11 7 6 12
Plastic 130 416 3.20 16 5 9 40 27 33
Other (e.g. 
pitch fibre 
(Pf))
37 (22pf) 93 2.58 8 4 5 6 4 9
Legend
Respondents were asked to score vulnerability on a scale of 0-5, with 0 being “not vulnerable" to 5 being 
“highly vulnerable” to damage as a result of the stress; LA = local authority; * The average score is the 
total score from all responses divided by the total number of respondents scoring that material
TABLE 3.9b
Assessment of local authority officers by region of the vulnerability of plastic and clay 
pipes to rodent attack
Region Material
Clay 
Average score
Plastic 
Average score
London 1.87 3.27
Wales 2.29 3.50
North West 2.00 3.53
North East 1.40 2.33
Eastern 2.43 3.21
East Midlands 2.06 3.00
West Midlands 1.33 3.83
South Eastern 2.22 3.22
South West 1.90 3.00
Yorkshire& Humberside 1.90 2.70
Legend
Following from Table 3.9a the average score is produced by dividing the total score for the material from 
the responses of local authorities in that region by the number of those respondents
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TABLE 3.10
Vulnerability of pipes of different materials to rodent attack as assessed by pest control 
companies in England and Wales
Material
Number of 
respondents 
scoring Total score
Average score 
for vulnerability
Frequency of scores for 
susceptibility
0 1 2 3 4 5
Asbestos
cement 20 53 2.65 1 4 3 7 3 2
Clay 22 56 2.55 4 2 3 5 7 1
Concrete 22 43 1.95 3 7 4 5 2 1
Iron 20 19 0.95 8 9 1 0 2 0
Plastic 22 78 3.55 2 0 4 1 8 7
Other (pitch 
fibre or brick) 2 6 3.00 2
Legend
Respondents were asked to score vulnerability on a scale of 0-5, with 0 being “not vulnerable” to 5 being 
“highly vulnerable” to damage as a result of the stress
The average score is produced by dividing the total score for a material from aU respondents by the 
number of those respondents
Another susceptibility considered was damage by cleaning using high pressure water jetting, a 
frequently used method of clearing blockages, that can lead to problems despite the existence of 
a code of practice (WRc, 1997). The average score for clay was 2.38, with 56 out of 117 
respondents scoring 3 or more. For plastic the average score was 2.72 and 66 out of 116 scored 3 
or more. The average score for those including pitch-fibre was 3.56. Pitch fibre was used in the 
post-second world war period until the last 1960s and has caused many problems in the local 
authorities where it has been used (Kirby, 1999,pers.comm.). For susceptibility to damage 
resulting from ground movement the average score for clay was 3.11 (from 129 responses); for 
plastic it was 2.70 (from 127 responses) and for pitch fibre, where respondents specified this, the 
average score was 4.00. Plastic was considered to be less vulnerable than clay to ground 
movement.
Pest control servicing companies were asked similar questions to assess whether any common 
views existed, although such companies would be less involved in drainage issues. Responses 
on vulnerability to rodent damage of various materials are summarised in Table 3.10. On 
damage from high pressure jetting, the average score for clay pipes from 18 respondents was 
3.17 and for plastic 2.71 from 17 respondents. Ground movement was not considered, as these 
companies would be less aware of this as a problem (Strand, 199%, pers.comm.).
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From comments at the regional research seminars there appear to be a number of reasons why 
dealing with rat infestations is becoming increasingly problematic for local authorities. The 
matters relating to the legal framework are considered in Chapter 4 but other problems facing 
local authority officers in dealing with rat infestations appear to be a matter of resources and 
pubhc awareness. Reference has already been made to lack of reporting and treatment in a 
substantial number of cases where there are infestations (Meyer et al., 1995; MAFF, 1999). It 
was also suggested in a variety of ways that the problems were greater in “poorer areas”. A 
typical quote is included below.
“/« poorer areas, people do not always know how to access the local authority pest control service, or 
what to do ” -  Local Authority EHO
It was also suggested in the seminars that commonly where older houses have been converted to 
flats (houses in multiple occupation (HMDs)) one resident may complain but the other residents 
do not allow access even where a free survey offered. Pest control company representatives as 
well as local authority officers raised this. Meyer et al. (1995) found a higher rate of rat 
infestation in houses in multiple occupation at 6% compared to 4.5% for single occupancy 
dwellings. The difference was said not to be statistically significant, but the number of HMOs in 
an area will affect the level at which an area is infested.
It was also suggested in the research seminars in the present study that access to properties 
generally was a problem, particularly in urban areas. Officers found it difficult to make contact 
after a complaint and “it just makes it a nightmare to operate a service” said one local authority 
pest control manager. There was a real concern that, even when a complaint had been made the 
complainant often did little to assist with the effective control of infestations. This was 
particularly true with respect to revisits to check bait stations, or to remove rat bodies. Such 
revisits are necessary not only to check that the treatment is effective but also to demonstrate fiill 
comphance with legal provisions on the use of rodenticides. The professionals who participated 
in this study clearly felt a degree of fiustration with the attitude of the general public and the lack 
of co-operation received. There was a view expressed in the research seminars that people do 
not understand what can be involved in the treatment of rats and the contribution they 
themselves can make to improve control and reduce the risk of infestation. This was a view 
emphasised by Colvin (2001) in so far as people should understand the need to improve the 
urban environment, which points to the need for a better pubhc education programme as part of 
rodent control strategy.
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Dwellings that were more susceptible to rodent infestations were identified in the EHCS 1996 
(MAFF, 1999; Langton, et al., 2001). The prevalence of rats (and mice) was found to be 
significantly greater for dwellings where pets or livestock were kept in the garden. This may be 
of some significance given the affect of Toxoplasma gondii on the behaviour of rats, which act 
as an intermediate host, until passed cats (Webster, 1994a, 1994b; Webster eta l, 1994; Berdoy 
et al., 2000) and discussed further in Chapter 6. The relationship between dwellings with pets 
and livestock and the presence of rat infestations might be explained partly by the higher 
proportion of rural properties with domesticated animals. There is also a greater population of 
rats in rural areas by comparison with urban areas (MAFF, 1999), with Harris et al. (1995) 
suggesting a mean of 8.8% of mral domestic premises infested compared with 3.25% in urban 
areas. The association with indoor infestations may be a result of external infestations invading 
the dwelling. In urban environments, companion animals, particularly dogs, appear to be 
associated with rat infestations, and also there is a positive relationship between the presence of 
free-ranging cats and rats, perhaps because of a common benefit derived from access to waste 
food (Childs et al., 1991, cited by Langton et al., 2001).
Dwelling condition is also a factor. It was found in the EHCS 1996, that unfit properties were, 
also more likely to have an infestation than other properties (MAFF, 1999; Langton et al., 2001). 
A trend was identified of increasing infestation rate with increasing poor condition (MAFF,
1999). The standard of fitness in s.604 of the Housing Act 1985 by which dwellings are 
currently judged includes a number of requirements including satisfactory drainage and guidance 
on interpretation has been issued (DoE 1996b). Properties unfit due to a failure to meet that 
requirement often failed other requirements and so it was difficult to identify any particular 
aspects of a property’s condition that led to an increased risk of rodent infestations.
Nevertheless, Langton et al. (2001) found a trend to link unfitness of housing with rat 
infestations. The only variable relating to general disrepair that Langton et al. (2001) found 
linked to rat infestations was blocked drains. However caution in interpreting this finding was 
urged as the sample size was small and too much should not be inferred as a similar trend was 
found for mice. There may be some other confounding factor not taken into account by the 
overall fitness category. Langton et al. (2001) did not assess the relationship between blocked 
drains and unfitness of the dwelling. In the EHCS 1996,60,000 dwellings were unfit due to a 
failure of the requirement on adequacy of drainage (DETR, 1998a) but that requirement can 
apply to both above and below-ground drainage (DoE, 1996b). Furthermore it is not clear the 
extent to which blocked drains were considered sufficient to render a dwelling unfit.
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Langton et al. (2001) found the issue of housing density to be more important in urban than rural 
areas. It seems likely that the higher the density of dwellings, the more likely it is that a nearby 
dwelling can be a source of infestation, especially as the home range of rats may well encompass 
more than one dwelling at a time and dispersal by both rats and mice is more likely to be 
successfiil over short distances. Rat infestations were found to be significantly more common in 
older properties, even after adjustment for the presence of pets. It was concluded by Langton et 
al. (2001) that infestations by commensal rodents have two general forms. Firstly, those in 
properties that are less than satisfactory in respect of fitness for human habitation, situated in 
areas with multiple problems including neglected or derelict buildings, commonly in urban areas 
with high densities of dwellings. The second form is infestation of older properties, on large 
plots in rural areas with low-density housing, reflecting reservoir populations of commensal 
rodents present in agricultural habitats.
It is the view in the USA that the presence of rats in urban areas is a common indicator of a 
degraded environment (Colvin, 2001). In the EHCS 1996 (DETR, 1998a; MAFF, 1999), 
surveyors were asked to score problems in the vicinity of the dwelling under survey on a 1-5 
scale or for factors such as the number of vacant dwellings, as a percentage. The report records 
a high correlation between problem areas where issues of litter, vandalism, scruffy gardens and 
neglect and vacant buildings were marked, and rat infestations. Langton et al. (2001) confirm 
that dwellings in areas with substantial problems such as dereliction and litter had a significantly 
higher prevalence of rats. The DETR (1998a) constructed a poor living conditions indicator 
from a range of information obtained in the survey which included the presence of 
concentrations of unfit dwellings, dwellings in substantial disrepair and the factors referred to 
above such as dereliction and litter. This found that 1.3 million households live in these poorer 
areas, and 552,000 disadvantaged households live in such areas. The disadvantaged groups most 
likely to be living m such areas are certain ethnic minority groups (30% of Pakistani and 
Bangladeshi households are housed in poor living conditions). Other disadvantaged groups 
include unemployed households (19%) and the long-term sick or disabled (under 60 years old) 
who are also more likely than average to be housed in poor living conditions.
If the nature of the areas, types of housing and other social factors influence rat infestations then 
resources are also an issue. On two occasions discussion groups raised the lack of resources 
available to investigate and deal thoroughly with complaints of infestations, yet this present 
study indicates that an approach to control that relies solely on reacting to complaints will not
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lead to identification of all infested properties, due to under-reporting. The properties where no 
treatment is undertaken will also provide the source of re-infestations.
One other factor that influences the level of rat infestations that was raised in one of the seminars 
was the presence of railways. As one local authority officer pointed out, railways always 
seemed to be a problem and often the source of complaints about rats. In that authority, railways 
were more of a problem than the sewers. Plotting the complaints on a map in one London 
Borough showed a close connection between high levels of complaint and the presence of 
railway lines. This was exacerbated by the amount of litter and waste food on the tracks and as 
was pointed out by the officer from that borough, he frequently had to telephone Railtrack pic or 
the train operating company to get them to remove rubbish.
‘The amount o f  money which they [the sewerage undertaker] have given us (for sewer baiting) has not 
increased fo r something like seven or eight years. We are ending up funding 40% o f  what we think needs 
doing there which is not good” - Local authority EHO
The matter of resources was also raised in the context of funding for sewer baiting. This had 
been raised in the postal survey conducted as part of the present study and the research seminars 
by both local authority and pest control company respondents, as a factor in above-ground 
infestations. The inadequacy of resources was considered to inhibit proper investigation and 
treatment of infestations so that, even where rat populations were reduced, they soon grew to 
their original size. The concerns were typified by the following quote:
“I think with ever increasing pressure on the local government to contract their budgets, less money 
coming perhaps from central government. It does put us under a tremendous amount ofpressure. ” - 
Local authority pest control manager
3.3.3 Rats and the gnawing o f  plastic pipes
Reference has been made earlier to concerns of pest control practitioners about plastic pipes used 
for underground drainage. Manufacturers of plastic pipes have argued that plastic is not 
susceptible to damage by rats (SWPA, 199%, per s.comm.\ Uponor Ltd, 199%,pers.comm). The 
work of Jain et al. (1980) has been cited to support this view. However there is a lack of other 
pubhshed experimental data on gnawing of pipes used in the UK, and although only 
circumstantial evidence, the reported increase in rat infestations since the late 1970s, parallels 
the increased use of plastic for near house drainage. It was therefore justified to cany out a 
limited experiment within this present study to provide further evidence as to the possibility of a 
link and Table 3.11 contains the results.
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TABLE 3.11
Assessment of damage to pipe samples exposed to rats
Pipe sample 
and gender 
of rats
Material Initial 
external 
surface 
area (mm^)
Surface
area
damaged
(mm^ ^
Proportion 
of surface 
area 
showing 
damage (%)
Proportion 
adjusted for 
depth and 
severity of 
damage (max 
5%)
Total 
proportion of 
pipe damaged 
taking account 
of the severity 
of damage
1A females 
D
Smooth
plastic
107142 183.2 0.17 0.17
IB males Smooth
plastic
107142 4454.8 4.157. + 1 .5= 47 4.70
2A females 
D
Smooth
plastic
107142 5 0.0047 0.05
2B males Smooth
plastic
107142 3503.3 3.27 0.5 = 3.77 3.77
3 A female 
D
Ribbed
plastic
151460 2655.0 1.75 1.75
3B males Ribbed , 
plastic
151460 5905.6 3.9 + 3.5 =7.4 7.40
4 A females Ribbed
plastic
151460 185.6 0.123 0.12
4B males 
D
Ribbed
plastic
151460 4954.7 3.27 + 4=7.27 7.27
5 A female Clay 98897
(approx.)
0 0 0
5B males 
D
Clay 94870
(approx.)
0 0 0
6 A females Grey soil 
pipe
109120 138.0 0.13 0.13
6B males 
D
Grey soil 
pipe
109120 1713.0 1.57 + 2 = 3.57 3.57
7 A females Grey soil 
pipe
109120 7.2 0.007 0.01
7B males 
D
Grey soil 
pipe
109120 119.6 0.110 0.11
Legend
• Pipes 1 A, IB, 3A, 3B, 6A and 6B did not have holes drilled along the lengths.
• Pipes 2A, 2B, 4A, 4B, 7A, and 7B were damaged by five small puncture holes inserted around the
circumference and along the length.
• The clay pipes (5A and 5B) had damaged ends with exposed edges, and no special damage was 
imposed.
• Damage was taken to be any mark in the surface that could be identified as a tooth mark and included 
any damage more severe than this
• An additional percentage of damaged area up to 5% was added to the assessed area to take account of 
the nature of the damage. This was a subjective assessment but reflects that complete destruction of 
an area of pipe is more severe than mere teeth marks over a similar area
• The D in column 1 indicates the presence of the ‘distractions’ in the cage
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The pipe samples were photographed before and after exposure to the rats in order to have a 
photographic record. The photographs (Plates 3.1 to 3.5) illustrate the nature and extent of the 
damage.
Pipe sample C weighing 342.2g was placed in with two male rats and on removal weighed 
341.9g. Pipe sample D was placed with the other two male rats and initially weighed 334.0g and 
weighed 331.5 g on removal. Pipe sample E was placed with two females, and weighed 333.0g 
initially and 332.8g on removal 14 days later. The first part of the gnawing experiment had 
identified that the males tended to gnaw the pipe more than the females, even when other 
“gnawable” distractions were present in the cage. In this part of the study it appeared that only 
one pair of males gnawed the pipes to any great extent. It may be that if gnawing is more 
commonly a response to new objects as suggested by Barnett (1975) then the presence of plastic 
pipes was no longer such a novel experience, although all pipes showed some evidence of teeth 
marks, only one sample showed sufficient damage to offer the chance of locating plastic in the 
bedding or faeces. This finding indicated however, that the reduction in rat density in the cages 
had not unduly influenced the gnawing behaviour. The pair of males that had exerted the 
greatest damage on the grey-plastic also inflicted more damage to the samples in this second part 
of the study.
In order to help with identification of any possible plastic, and for comparison in the microscopic 
examination, shavings off other samples of ribbed pipe were taken using a scalpel and also 
viewed under the microscope.
Microscopic examination of the droppings fi'om the rats produced during this part of the 
experiment and of the bedding shows that some of the plastic is swallowed by the rats, but 
passes through their gut largely unaltered in appearance and is excreted. It also reveals that 
some of the plastic shards gnawed off the pipe are simply dropped. The photographs (Plates 3.6 
and 3.8) illustrate this. Plate 3.8 is a photograph of a shaving from plastic removed using a 
scalpel and placed under the microscope for comparison and identification purposes.
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PLATE 3.1
Sample 2A and distraction after removal from cage after exposure to
female rats
PLATE 3.2
Sample 2B after removal from exposure to male rats -  gnawing has 
occurred at the chamfered spigot end
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PLATE 3.3
PLATE 3.4
Sample 4B after exposure to male rats who also had other 
‘gnawable’ distractions in the cage
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PLATE 3.5
PLATE 3.6
Pipe after exposure to male rats as part o f the study to 
determine the fate o f gnawed plastic
Plastic found in rat dropping (magnification x60) 
Photographed using Nikon F801S and microscope adaptor
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PLATE 3.7
PLATE 3.8
Gnawed plastic amongst bedding material (Magnification x60) 
Photographed using Nikon F801S and microscope adaptor
Shaving from pipe for comparison and to aid identification 
(Magnification x60)
Photographed using Nikon F801S and microscope adaptor
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3.4 Discussion
The results from this part of the study suggest that the population of rats is not as high as some m 
the media have suggested. In the early part of the 20* Century there may have been one rat for 
every person and this would have implied 40 milhon rats (Boelter, 1909 cited by Harris et al., 
1995). On the same basis now that would be nearer 60 million. However, although there has 
been a decline during the last century, the population may be more than 10 million and could be 
nearer 20 million, taking account of the omissions from the assessment of Harris et al. (1995). 
The indications are of a halt in the decline in the population, although if this decline was partly 
attributable to changes in farming practices, as suggested by Twigg (1975), it indicates how 
environmental changes, and removal of suitable harbourage can influence rat populations. The 
figures produced by Harris et al. (1995) will be an underestimate, as no account has been taken 
of the rat population of sewers, and there are no data to assess the rat populations in buildings 
other than domestic premises, such as warehouses, factories, waste disposal facilities including 
landfill and derelict land and buildings. All the environments omitted are ones in which rats 
could thrive. The rates of infestation used are also low compared with some hotspots (Mortimer, 
1989). Assessing the size of a rat population is difficult, as not all rats will be trapped if 
frapping-out the population is attempted, and test baiting, weighing the amount of bait taken 
daily, takes no account of the rats not attracted to the food, or where the bait forms only part of 
the daily intake (Quy et ai, 1993).
In public health terms, however, it is suggested by the author that the size of the total population 
in itself might not be important. The total population may be more significant for economic 
reasons, a matter addressed in Chapter 7. It is nevertheless the perception of local authority 
environmental health staff and pest control companies that infestation levels have increased in 
recent years. What is of concern for pubhc health is the frequency with which wild brown rats 
come into close contact with the human population.
The studies on the number of domestic properties infested are inconclusive at the present time. 
The 1993 commensal study (Meyer et al., 1995) indicated that there has been an increase in 
infested premises, but the infestation rate reported as part of the EHCS 1996 (MAFF, 1999) 
using a different methodology is much lower. The 2001 EHCS has included a survey for rodent 
activity (Hansard, 2000c) but the results will not be available for some time. They will be 
comparable in terms of method with the results from the 1996 survey and will provide an 
indication of any change in levels of infestation. However, they cannot be relied upon to provide
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an absolute level of infestation. The 1996 survey confirms a relationship between dwellings in 
poor condition, particularly those in poor environments, and rat infestations.
Comparison of the estimates for infested premises and the number of treatments and 
investigations undertaken by local authorities, offers some means of assessing the accuracy of 
those figures. The lowest estimate for infested domestic premises is 373,400 (Langton, e ta l, 
2001) and yet the figures for this present study for 1997/98 indicate a total of 339,000 treated 
infestations and requests for service. This would indicate over 90% of infested premises were 
dealt with by local authorities. Unfortunately there is no standardised recording procedure and 
so there may be some mismatch. Some local authorities record complaints or investigations 
requested, not the number of confirmed infestations actually treated, so several complaints about 
the same infestation may be recorded as different events. However, using the CIEH figures 
(CIEH, 1999) only 36% of the number of infested premises as determined by Langton et a l 
(2001) would have been treated. Neither of these figures accord with other findings such as 
Meyer et a l (1995) and MAFF (1999) on the proportion of treated premises.
Using the higher figure for the number of infested premises derived from Meyer et a l (1995) of 
995,000, then only 34% would have been treated on the basis of the responses to the 
questionnaire for the present study and the treatment rate would have been just over 13% for the 
number of infested premises using CIEH figures (CIEH, 1999). There is no indication that the 
natural fluctuations in rat populations would account for such a divergence.
The survey of pest control companies confirmed the findings of Meyer et a l  (1995) in so far as 
service companies treat only a small proportion of domestic premises outside contracts to 
provide a local authority service. Therefore the activities of servicing companies would not 
affect the figures for the number of premises being treated.
The higher proportion of infestations treated by local authorities implied by using the infestation 
rate of Langton et a l (2001) is unlikely, as in over 30% of cases occupants are not aware of the 
infestation (MAFF, 1999). Meyer et a l (1995) found that local authorities were undertaking 
treatment in about 60% of infested premises with about a quarter going untreated. In which case 
the lower treatment rates calculated are also unreasonable.
The matter is fiirther complicated by how a service is provided. Where the local authority 
service is contracted out, infestations are less likely to be treated by professional pest controllers.
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(Meyer et a l, 1995) and it is a concern that where local authorities charge for the service there is 
a reluctance to complain (NPTA, 2001). Even so, it would be reasonable to assume that local 
authorities treat between 50 and 60% of infested domestic premises. Although responses to the 
questionnaire indicate that in most cases some treatment is required, on the basis of experience 
from the pilot study (Battersby & Pond, 1997) an allowance can be made for unsubstantiated 
service requests of 20% (or 1 in 5) where households have misidentified the animal or there has 
been a sighting of a single rat on the move, rather than an infestation. Using the information 
provided for this present study; local authorities would have dealt with 271,246 confirmed 
infestations at domestic premises. If, in 1997/98, they dealt only with 50% of the premises 
where an infestation occurred then over 540,000 premises would have been infested or at a 60% 
treatment rate, some 452,000 domestic premises would have been infested. So far as can be 
ascertained therefore, the number of infested domestic premises therefore is between 373,000 
(Langton et a l, 2001) and almost a million (Meyer et a l, 1995) with the figures from this 
present study indicating it may be between the two.
Further examination shows the figures from the ClEH (1999) indicate an average number of 
treatments of 356 per authority representing only 40% of the figure recorded in the postal survey 
for the present study. For 377 local authorities the total number of actual treatments could be 
estimated as about 134,000. At a treatment rate of 60% of infestations this would imply a figure 
of approximately 223,700 infested premises, less than 60% of the lowest estimate produced 
using the findings of Langton et a l  (2001). Even if local authorities treat only 50% of 
infestations, the total number of infested premises implied would be 268,000, still low by 
comparison with the physical surveys of 1993 and 1996. As the CIEH figures although based on 
returns from local authorities, do not accord with any other specific rodent survey, the validity 
and quality of the recording and reporting mechanisms of local authorities must again remain 
doubted. This is underlined by the method of reporting in the survey for this present study. The 
question for this survey was drafted in the light of observations in the pilot survey (Battersby & 
Pond 1997) where some local authorities had found difficulty in giving figures for infestations as 
many only recorded complaints. If local authority data are so inadequate it must have 
implications for the development of an effective control strategy, considered further in Chapters 
5 and 8.
The total number of rats, and certainly the level of infestations may not be as high as some of the 
wilder estimates suggested but it is conceivable that there will be hotspots where the rat
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population is higher than in other parts of a local authority’s area. This is borne out by the 
information from the EHCS 1996 (MAFF, 1999). It is apparent from the local authority 
responses to the questionnaire in this present study that there are regional variations as to the 
number of domestic properties treated for rats or subject to requests for treatment (Table 3.3). 
Whilst some requests for treatment may be based on incorrect identification, there is no reason to 
believe that this will vary between authorities, and so the figures can be taken to represent a 
reasonable pattern of infested premises around the country. Table 3.3 indicates that on average 
in 1997/98 local authorities in the West Midlands region treated almost twice as many domestic 
premises (2379) as the next highest regions, an average of 1301 per authority in Wales, 1117 in 
London and 1066 in the South West. These regions vary considerably in nature, whilst the 
South West is largely rural, that cannot be said of London. The West Midlands includes 
Birmingham the largest (by population) local authority in the country where in 1997/98 nearly 
14,000 requests for assistance were received with regard to rats (Wilson, per s.comm.).
The NPTA also found regional variations in the increases for recorded rat treatments, with the 
Midlands region (largely the same as the region covered by the Government Office of the 
Region (GOR) for the West Midlands) showing an increase of 34% between 1999 and 2000.
The national figure for the same period was 6% and in Wales there was a reported 2% decrease 
(NPTA, 2001). The 1993 commensal rodent survey found that the Eastern region had the 
highest rate of infestation (including outdoors) with 16.3%, but no clear geographic pattern 
emerged (Meyer et al., 1995). This may reflect the range of factors that determine whether an 
area is infested which, apart from environmental issues such as the rural urban divide, may 
include how local authorities deal with infestations. The similarity in approach of authorities 
within a region may depend upon the extent of liaison and whether a haison committee exists or 
not. The issue may be taken more seriously by some authorities than others. This latter point 
may be reflected in the varying response rates to the questionnaire in this study for the different 
regions. .
The question of local hotspots is important, for there are indications that in urban areas these will 
be linked to areas of general deprivation (Mortimer, 1989; DETR, 1998a; MAFF 1999; Langton 
e ta l, 2001). Whilst acknowledging this, as Twigg (1975) points out, the rat populations of 
suburbia may be small compared with the central areas of cities, suburbia probably represents an 
important link in the chain between the countryside and city. From a public health perspective 
the residents of rundown areas are likely have a lower health status and could be more
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susceptible to the risks the close proximity of rats may pose. It was acknowledged over twenty 
years ago in the Black Report (DHSS, 1980) that health inequahties exist in this country and this 
is likely also to be a reflection of economic status. It was further acknowledged at the end of the 
1990s (Acheson, 1998) that these inequalities exist, whether measured in terms of mortality, life 
expectancy or health status, whether categorised by socio-economic measures or by ethnic group 
or gender. Although, in general, disadvantage is associated with lower health status, the patterns 
of inequalities vary by place, gender, age, year of birth and other factors, and differ according to 
which measure of health is used (Illsley & Baker, 1997 cited by Acheson, 1998). Evidence on 
social inequalities and of inadequate access to health care in Britain played a key role in pressure 
to set up the welfare state, most notably in the Beveridge Report of 1942 setting out a national 
programme of policies and services to combat the "five giants of Want, Disease, Ignorance, 
Squalor and Idleness” (Beveridge, 1942). The implications of this will be considered further in 
later Chapters.
There are indications that rat populations fluctuate over time in our towns and cities with peaks 
and troughs. Swift (2001) has suggested there is a ten-year population cycle based primarily on 
data collected in Leeds over a period of 23 years. Channon et al. (2000) suggested a five-year 
cycle in the sewers of Enfield. There is a question whether or what cycle exists locally or even, 
in England and Wales as a whole as locally collected data is inadequate currently to determine 
the answer. If there are different cycles for different local authority areas and the different 
countries there are implications for the data collected in some of the studies to which reference 
has been made. For example, the EHCS 1996 (MAFF, 1999) could have been undertaken in a 
trough year as implied by Swift (Swift, 2001) and therefore provides an underestimate. If 
sensible local and national strategies are to be developed then there is a need for a more 
structured approach to assessing the population of rats and the dynamics of the population, than 
has been the case so far.
Evidence from this present study supports the notion that there are increasing sightings of rats 
and contact between members of the public and rats. Further, the indications are that a 
substantial proportion of above-ground infestations are linked to defects in the sewerage 
infrastructure. Over 40% of local authority respondents believe that at least a quarter of all 
infestations have links to private drains and sewers and over a third believe that at least a third of 
infestations are linked to defects in public sewers. The percentages for pest control company 
respondents are even higher. Open drains on construction sites and breaks in drains are seen as
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major contributory factors. The EHCS 1996, (MAFF, 1999) further lends some support to the 
contention of the link with drain defects. The pest control professionals believed open ditches 
and watercourses to be the most important contributory factor, however these are more visible 
and readily identifiable by pest control operators. Water UK representing the sewerage 
undertakers have maintained that their studies have indicated that only about 10% of confirmed 
infestations were associated with the private drains and public and private sewers (Water UK,
2000). Water UK has also maintained that the average numbers of complaints of rodent 
sightings have fallen significantly since 1993. That does not accord with the findings of any 
other work.
It is likely that older areas of housing in the rundown parts of our cities are in poorer condition. 
However, responses fi*om both local authority and pest control companies indicate a view that 
plastic pipes used for drainage are more susceptible to rodent attack than other materials used for 
near-house drainage particularly clay. Plastic will only have been used for more recently 
constructed dwellings, that is, those built since the early 1970s, (SWPA, 1988). However 
lengths of plastic may also have been used in repair and replacement during maintenance of 
older properties. If rats are present in the system, such repairs will represent a new object which, 
Barnett (1975) has reported, rats are likely to gnaw. If there is poor workmanship, the risk of the 
rats gnawing the plastic will be increased (Gray, 1991 ,pers.comm).
In the context of infestations linked to the sewerage infrastructure closest to housing, the results 
show clay and plastic are most commonly associated with infestations. This is not surprising 
because they are the most commonly used. There are different quahties of these materials on the 
market. This study was not in a position to make any assessment of pipes using the same 
materials but of different design or manufacture. If it is only since the late 1970s that plastic has 
been widely used (SWPA, 1998), the majority of private drains and sewers will still be of clay, 
yet, rat infestations are associated with plastic pipes disproportionately more frequently. It has 
been reported by pest control professionals in the present study that 17.5% of surface 
infestations linked to drainage defects involving plastic compared to 37% of infestations 
associated with clay private drains and sewers (Table 3.8).
Plastic pipes currently account for approximately 80% of all new near-house drainage and about 
7% of sewers on new developments constructed for adoption by the sewerage undertakers (and 
conforming to the standards for sewers for adoption) (SWPA, 1998). Plastic takes less than 1%
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of the market for new pubhc sewers constructed by the undertakers themselves (SWPA, 1998). 
Taking 1980 as a benchmark, as relatively little plastic was used prior to this date, approximately 
1.84 million houses have been built in England. If, since 1980, 80% of aU houses built have had 
plastic underground drainage systems (the current market share) this would imply some 1.47 
million out of the stock 16.44 million houses are served by plastic drainage systems, 
approximately 9%. This is likely to be an over-estimate as the market for plastic will have 
grown from a much lower proportion over that period. Clay pipes will serve the vast majority of 
houses as in 1996 some 45% of the stock was over 50 years of age when clay was used almost 
exclusively (DETR, 1998a). Thus an estimate of 80% of aU houses served by clay allows for the 
use of other materials such as pitch fibre and concrete. Although some of these materials such as 
concrete have been used for larger public sewers rather than near house drainage. From this 
analysis it is possible to assume a ratio for all existing housing of 9:1, clay to plastic for near­
house drainage systems. Yet according to the local authority respondents, rat infestations 
associated with private underground drainage are in the ratio of 2.1:1, clay to plastic. This 
implies that the use of plastic for near house drainage may be problematic so far as rat 
infestations are concerned, and is a concern for the future as the systems age, and points to the 
need for closer control on the quality of installation.
Altering the proportions of materials currently in use tests this assessment. If the use of plastic 
pipes had grown to a greater extent than claimed by the industry, say for example plastic pipes 
serve 20% of all existing houses and clay just 60%, a 3:1 ratio clay to plastic, it would still 
indicate rat infestations as disproportionately associated with plastic pipes than would be 
expected if the materials contributed equally to rat infestations. If the ratio of use was nearer 
10:1 clay to plastic, that is, clay accounted for virtually all near-house drainage that was not 
plastic, then quite clearly on the assessment of local authority officers, there is a markedly 
disproportionate association of rat infestations with plastic pipe work used in below-ground 
drainage.
Pest control practitioners perceive plastic as more vulnerable to rodent attack than either 
asbestos cement or pitch-fibre, and significantly more vulnerable than clay. This underlines the 
views expressed on the percentages of rat infestations associated with the different materials.
There is also some evidence from direct observation by a local authority officer that 
inadequately installed plastic pipe work can lead to problems Jfrom rats (Battersby, 1998a;
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Battersby & Pond, 1997). In Gateshead MBC, Gray found that provided uPVC drainage was 
properly installed there should not be any problem of rats escaping, but that the quahty of 
installation was more critical for plastic than for clay pipes (Gray, \991,pers. comm.). It was 
also found that in many instances rats escaped from drainage systems as the result of poorly 
made joints between uPVC soil pipes and vitrified clay rest bends.
The experiment in the present study to assess whether rats gnaw plastic pipes or not, has clearly 
demonstrated that rats in the laboratory will gnaw plastic pipes. Males consistently did more 
damage than females, and certain types of plastic were more severely damaged than others. The 
assessment of the association of materials with infestations made no assessment of the impact of 
the use of plastic to repair clay systems. However, the laboratory experiment shows that if such 
work is not carried out to the highest standard of workmanship, then rats will gnaw at any 
exposed edge. There was no evidence that the presence of alternatives on which to gnaw (the 
distractions) had any great effect on the gnawing of the pipes, although females were more likely 
to cause damage to the distractions than the pipes and still gnawed less when the distractions 
were removed. The presence or absence of distractions in the cage with males appeared to make 
little difference to the gnawing activities. The ribbed plastic was more susceptible to gnawing 
than the other types of plastic. The gnawing of the ribs and reduction in height could reduce the 
strength of such pipes, increasing the risk of damage as the result of other stresses. However rats 
contained within a network of this type of plastic could not gnaw the ribs so long as they 
remained contained, but there is the potential for damage if they escape or come across shallow 
drains and sewers when burrowing. Despite rougher and more exposed edges to the clay pipes 
there was no indication of any damage. The presence of damage, holes drilled in an attempt to 
replicate possible damage from high pressure jetting, appeared to have no effect on the gnawing 
of the pipes.
Although as the result of their ovm concerns a number of water companies are now limiting the 
use of plastic for sewer pipes (Thames Water pic, 1999, pers. comm.) the plastic pipe industry 
has relied on work by Jain et al. (1980) in India to argue that plastic pipes are not susceptible to 
rodent attack. However, that study assessed the susceptibility of PVC water supply pipes 
(maximum outside dim eter of 110mm) and there some bite marks were seen on pipe rings when 
exposed to rats in the laboratory. The study undertaken here confirms the view of pest control 
professionals that rats will gnaw plastic pipes used for underground drainage if the opportunity 
arises. As the plastic thus gnawed is both discarded and passes through the gut of the rat almost
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unaltered, it is likely that this gnawing is a means of testing the environment and the new object, 
and if it does no harm then they are likely to continue gnawing.
3.5 Conclusion
The key factor in assessing risk to public health in urban areas may not be the total size of the rat 
population in England and Wales, but the frequency with which wild brown rats are in close 
proximity to domestic premises and human activity, that is the infestation rate in and around 
domestic premises. It cannot be proved beyond doubt that the rat population is increasing, 
although the decline in the population over the past 50 years may have halted. There is, 
however, some evidence to suggest that there has been an increase in infestations associated with 
domestic premises over recent years. It has been demonstrated that rat populations are self- 
limiting (Calhoun, 1962) and there may be natural fluctuations in the national rat population and 
at the local level, but in the absence of any standardised recording and reporting procedures such 
patterns cannot be determined. The timing of surveys and rat population fluctuations could in 
part explain the differences between the estimates of infested domestic premises. Infested 
domestic premises could number from 300,000 to almost one million, but there are likely to be 
hotspot areas where infestation rates are higher than average.
The inclusion of the rodent survey in the EHCS, which is moving to an annual rolling 
programme (Roper, 2t)Q\,pers.comm.), should help to improve the information available on 
which to develop strategies if surveyors are properly trained and information is adequately 
recorded. However, given the nature and scope of the survey, it is unlikely that surveyors will 
have time to collect sufficient accurate information. Too much reliance on information from 
occupiers either for the EHCS or by local authorities as the basis for a strategy will be unreliable, 
not least because of a lack of awareness of infestations. As Swift (2001) and Bradshaw (1999) 
have implied, even when an infestation appears to have been eradicated this may only be the tip 
of an iceberg the size of which is unknown. Colvin (2001) has referred to this as “harvesting the 
standing crop of rodents”. The findings in this part of the study point to a need to identify and 
manage the sources of rats, and that a more ecological approach is required.
This present study has found that much of the data currently available from local authorities is 
unreliable. The lack of any standardised method for recording and reporting actual rat 
infestations, or for assembling data on rat infestations within their areas, makes development of 
strategies, and assessment as to the scale of the problem more difficult for central government
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and local authorities themselves.
There is a range of factors that influence rat infestations but the evidence from this study is that 
defects in underground drainage systems are a major source of above-ground infestations. That 
includes redundant parts of the system that have not been properly dealt with at the time of 
redevelopment. There are other factors, but the use of plastic pipes for underground drainage 
systems is also a cause for concern as it may in the friture allow increased movement of rats 
between the sewerage system and the surface if not correctly installed.
The presence of rats is also linked to poor areas of housing, often, but not exclusively, areas of 
older housing, but where there is generally a degraded environment, the hotspots referred to 
above. These are areas of multiple deprivation and social exclusion. Social exclusion is a term 
used by the Government for what can happen when people or areas suffer from a combination of 
linked problems such as unemployment, poor skills, low incomes, poor housing, high crime 
environments, bad health and family breakdown (Social Exclusion Unit, 2001). Thus, the 
presence of rats in numbers in areas where peoples’ health status is already compromised, may 
pose an additional pressure on their health and well-being. At the same time, social inertia, a 
result of social exclusion, may lead to under-reporting of infestations. This points to the need for 
local authority rat control strategies to be complementary to community strategies considered 
later.
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CHAPTER 4. 
THE LEGAL FRAMEWORK
4.1 Aims
The aim of this part of the study was to examine the legal basis on which local authorities rely 
for dealing with rat infestations and the legal framework including case law, within which they 
and pest control service companies must operate. In so doing it was intended to identify 
overlaps, contradictions and inadequacies. This m turn would be used to establish whether there 
is a justification for a review of the law.
4.2 Methodology
This aspect of the study has largely been a desktop literature review mcluding case reviews of 
both pest control law and that relating to the maintenance of drains and sewers. This was 
undertaken using the Lexis search engine for the All England Law Reports, Halsbury’s Statutes 
(4* Edition) 1998 reissue and Lumley’s Pubhc Health (Simes and Scholefield 1952) and other 
pubhcations as referenced have been reviewed. As cases in the lower courts, such as 
Magistrates’ Courts are not reported, members of the CIEH Expert Advisory Panel on Pest 
Control were contacted by e-mail for any information they had about any cases in these courts. 
As the local authority members of the panel are some of the most experienced and active in the 
field and are also on local liaison panels it was anticipated that they might either have been 
directly involved in cases m lower courts or be aware of any such cases. However none reported 
any cases other than those already reported from the higher courts.
It was considered appropriate here to examine the law relating to drains and sewers. As 
considered in Chapter 3, the sewerage infrastructure is a major source of rat infestations 
reinforcing what has been documented in the past (Bentley, 1960; Richards, 1989, for example).
43  Results
This topic is subdivided into three sections, the first relates to the legislation setting out the 
powers to control and prevent infestations, the second part sets out the provisions for the 
regulation of pest control operations, the third part considers the law of drains and sewers, and 
the powers and duties relating to their repair and maintenance. These powers can be used to
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ensure the condition of the infrastructure does not allow the escape of rats.
4.3.1 Powers available to local authorities to control rat infestations
4.3.1.1 Prevention o f Damage by Pests Act 1949
It might be assumed that the Prevention of Damage by Pests Act 1949 (P DP A’49) is the main 
basis on which local authorities take action on the control of rats. This may not be so, and 
greater use may be made of more general public health legislation. Certainly a review of case 
law reveals Httle with respect to the 1949 Act but a considerable body of case law with respect to 
the statutory nuisance provisions, although little of this is directly related to rats. Part 1 of the 
Act deals with rats and mice, and the role of local authorities. Part 11 of the Act contains powers 
relating to the infestations of food.
Section 2 of the PDPA ’49 places a duty on every local authority to take such steps as may be 
necessary to secure so far as practicable that their district is kept free from rats and mice. In 
particular local authorities must from time to time carry out such inspections as may be 
necessary for the purpose of meeting that duty. In practice most local authorities will meet this 
duty by responding to complaints, yet it is questionable whether this is adequate to comply with 
the duty. It has been suggested that merely reacting to a complaint would not be adequate for 
complying with a similar duty under the statutory nuisance provisions of the Environmental 
Protection Act 1990 (McCracken, et a l, 2001). It has also been suggested in the same context 
that it is for a local authority to determine the frequency of its inspections. Although the 
availability of local authority resources might influence how this duty is met and that a risk- 
based approach would be acceptable it would not be sufficient for the authority to be inactive or 
to conduct merely a single inspection. Failure to inspect adequately or at all could result in an 
action for judicial review (Pointing & Malcolm, 2002). So that whilst the meaning may not be 
clear, total inaction would certainly not satisfy the requirements and may be ultra vires, (Mead v 
Haringey LBC_[1979] 1 WLR637). Furthermore a single inspection of the authority’s area 
would not be sufficient to meet the duty according to sl2  of the Interpretation Act 1978 (derived 
from the Interpretation Act 1889, s 32(1)(2)). This section, with the side heading ‘continuity of 
powers and duties’, says that where an Act confers a power or imposes a duty, it is implied that, 
unless it appears that there is contrary intention, the power may be exercised, or the duty is to be 
performed, from time to time as occasion requires (author’s emphasis).
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The local authority shall also destroy rats and mice on land of which they are the occupier and 
otherwise keep such land so far as practicable free from rats and mice. They are also under an 
obligation to enforce the duties of owners and occupiers of land under the following provisions 
of this Part of this Act, and to carry out such operations as are authorised by those provisions.
Under section 3 there is an obligation on occupiers of land to notify the local authority of rats 
and mice. The occupier of any land shall give to the local authority forthwith notice in writing if 
it comes to his knowledge that rats or mice are living on or resorting to the land ‘in substantial 
numbers’ (undefined) (subsection 1). Given the evidence of under-reporting of infestations 
(Meyer et a l, 1995; MAFF 1999) it is unlikely that many occupiers are aware of this obligation, 
which does not apply to agricultural land. The Minister may also make regulations exempting 
such other land as may be prescribed by or under the regulations. Furthermore a person shall not 
be required to give notice under this section to the local authority if notice is given to the 
Minister in pursuance of Part 11 of this Act (infestation of food). It is an offence for any person to 
fail to give such notice as is required by this section. Such a person shall be liable on summary 
conviction to a fine not exceeding level 1 on the standard scale. No evidence could be found of 
any such prosecutions
If in the case of any land it appears that steps should be taken to destroy rats or mice on the land 
or otherwise keep it free from rats and mice local authorities have power to require such action 
under section 4 of the PDPA’49. They may serve the notice on the owner or occupier of the 
land. This notice may require the owner or occupier to take such reasonable steps as may be so 
specified, and within such reasonable period as also may be specified. Where the owner of the 
land is not also the occupier separate notices may be served on both.
Any such notice may in particular require: -
(a) the application to the land of any form of treatment specified m the notice;
(b) the carrying out on the land of any structural repairs or other works so specified,
and may prescribe the times at which any treatment required by the notice is to be carried out.
As to the authentication and service of such notices under s.4, the authority need only ensure the 
recipient knows from whom it is issued and that it is authentic {Albion v Railtrack pic [1998] 
EHLR 83, DC and The Times 27 February 1998). The notice must be sufficiently specific for 
the recipient to know what is expected {Perry v Gamer [1953] 1 QB 335, [1953] 1 All ER 285 
DC. The notice should also set out the right to appeal {Rayner v Stepney Corporation 1911 2 Ch
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312 and in Leeds City Council v Spencer [1999] EHLR 394, [1999] EGCS 69,CA. These cases 
are considered in a little more detail below.
The use of s.4 powers has been contentious with respect to the sewerage undertakers (Robens 
Institute, 1997). Land is defined as including “land covered with water, and any building or part 
of a building” in s.28 (1). However according to local authority officers in the regional research 
seminars conducted as part of this present study, and previously (Robens Institute, 1997), some 
water and sewerage companies have in the past tried to argue that this did not include sewers 
running in land. Alternatively it was argued that the sewers were running through land owned 
by the highway authority (not themselves) and that authority should be responsible under the 
Act. Thus doubts arose, in the research seminars, as to whether local authorities could enforce 
the provisions of the 1949 Act against sewerage undertakers to secure proper control of rats in 
sewers. This confusion may be exacerbated by the exclusion of public sewers from ‘premises’ 
under s.79(l)(a) of the Environmental Protection Act 1990 {East Riding o f  Yorkshire Council v 
Yorkshire Water Services Ltd [2001] EnvLR. following R v Parlby (1889) 22 QBD 520).
If on a complaint made by the owner of any land it appears to a court of summary jurisdiction 
that the occupier of the land is preventing the owner from carrying out any work required by a 
notice under s.4, the court may order the occupier to allow the work to be carried out.
Subsections (3) to (5) of section 290 of the Public Health Act 1936 (providing for appeal to a 
court of summary jurisdiction against certain notices requiring the execution of works under that 
Act) apply to any notice requiring works of a structural nature served under s.4 of PDPA’49. 
Sections 300-302 of the 1936 Act (containing supplementary provisions relating to such appeals) 
also have effect accordingly. Although much of the emphasis of the PDPA’49 relates to 
protection of food from damage by infestations (see the definition below) some links with wider 
pubhc health legislation used by local authorities can be discerned from the definition given for 
“owner”; that is, it has “the same meaning as in the Public Health Act 1936”.
Section 5 sets out the remedies for failure to comply with a notice under s 4, so that subject to 
any appeal, where any person on whom a notice is served fails to take any steps required by the 
notice within the time prescribed by the notice, the local authority may themselves take those 
steps and recover any expenses reasonably incurred from that person. Failure to take such steps 
is an offence and a person will be liable on summary conviction to a fine not exceeding level 3 
on the standard scale.
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Local authorities have additional powers under s.6. in relation to groups of premises. If it 
appears to the local authority that rats or mice are found in substantial numbers (not defined) on 
any land comprising premises occupied by different persons and it is expedient to deal with the 
land as one unit to destroy rats or mice, or to keep the land free from infestation, they may 
themselves, without serving a notice under s.4, take such steps as they consider necessary or 
expedient for dealing with the rats or mice on that land. That is, so long as such steps do not 
include the carrying out of any structural work. It is also a requirement that seven days’ notice 
of their intention is given before entering onto the land, that notice to include a specification of 
the steps which it is proposed to take.
Expenses reasonably incurred by a local authority in taking steps under this section may be 
recovered from the occupiers of the premises on that land and in such proportion as may be just, 
having regard to the cost of the work done on the several premises. Any unoccupied premises 
shall be deemed to be m the occupation of the owner.
Recovery of expenses is dealt with in s.7, so that any expenses recoverable by a local authority 
under s.5 or s.6 of the Act may be recovered as a simple debt in any court of competent 
jurisdiction. Sections 291 and 294 of the Public Health Act 1936 (which provide respectively 
for charging on the premises expenses recoverable under that Act from the owner,. . .  and for 
limiting the liability for expenses recoverable under that Act of owners receiving rent as agent or 
trustee) shall apply to expenses recoverable by a local authority under sections 5 and 6 the 1949 
Act as they apply to expenses recoverable under the 1936 Act by a local authority.
Where there are proceedings by a local authority to recover of expenses incurred, the defendant 
cannot raise by way of defence any question which could have been raised on an appeal under 
s.4 of this Act.
The provisions after s.7 (Part II) relate more specifically to the Minister (previously the Minister 
for Agriculture Fisheries and Food now the Secretary of State for Environment, Food and Rural 
Affairs). Section 8 provisions relate to the threshing and dismantling of ricks so as to ensure the 
destruction of fats or mice escaping from the rick. The section provides the power to DEFRA or 
the National Assembly for Wales, to make regulations with respect to ricks. This indicates the 
links with agriculture although no such regulations are currently in force and as Twigg (1975) 
has said the changes in agricultural practices since 1949 mean that ricks are rarely if ever seen 
nowadays.
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Section 12 gives the Minister power with respect to functions of local authorities. Thus where 
the Minister is satisfied, on complaint or otherwise, that any of the fimctions of a local authority 
under this Part of this Act are not being satisfactorily performed by the authority, he may by 
order empower any person named in the order to exercise those fimctions on behalf of the 
authority. The local authority has to be given an opportunity to make representations before this 
power is exercised. No record has been found of the Minister ever having used this power. 
Should the Minister use these powers, then any expenses incurred are recoverable fi’om the local 
authority which is in default.
Section 13 obhges every person whose business consists of or includes the manufacture, storage, 
transport or sale of food, to give the Minister forthwith notice in writing if it comes to his or her 
knowledge that any infestation is present in any premises or vehicle, or any equipment belonging 
to any premises or vehicle, used or likely to be used in the course of that business for the 
manufacture, storage, transport or sale of food. This also applies where there is an infestation in 
any food manufactured, stored, transported or sold in the course of that business, or in any other 
goods for the time being in his possession which are in contact or likely to come into contact 
with food so manufactured, stored, transported or sold: Similar provisions relate to the food 
containers. The Minister also has power to make regulations under this section after 
consultation with representative trade bodies. Such regulations may relax the requirements for 
specific cases and circumstances or may prohibit or restrict the delivery in the course of business 
of food or goods in respect of which a notice is required to be given to the Minister. Other 
sections deal with the power of the Minister to give directions to certain food undertakings for 
preventing or mitigating damage to food.
For the purposes of this Act “infestation” means the presence of rats, mice, insects or mites in 
numbers or under conditions which involve an immediate or potential risk of substantial loss of 
or damage to food, and “infested” shall be construed accordingly. It is notable that this 
definition does not refer directly to risks to health.
Until 1979 there was a requirement for authorities to keep records relating to rats and mice in 
their area and to make reports under the Act as may be required by the Minister. Comment was 
made on this in the research seminars and is discussed further and in Chapters 5 and 8.
The Minister may by order, with the consent of any local authority delegate to that authority his 
functions under this Part of this Act, subject to such restrictions and conditions as may be
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specified in the order. Any order under this section shall provide for the repayment by the 
Minister to the local authority of any expenses incurred by them in the performance of functions 
delegated by the order so far as those expenses are not otherwise recoverable under the 
PDPA’49. This provision has never been used. Departmental officials would enforce the 
powers of the Minister relating to infestations in the food industry. Local authorities cannot use 
the powers available to the Minister under this Act, with respect to infestations of food stores in 
catering business for example despite inspecting for hygiene purposes under food safety 
legislation.
Section 22 provides that any person duly authorised m writing by a local authority under this 
Act, may at any reasonable time, enter upon any land for specified purposes under the Act.
These are to carry out inspections to meet the duty on the local authority and for the purpose of 
identifying any failures to comply with any requirement of Part I, or any notice served under that 
Part. There is also a power of entry for taking any steps under ss.5 and 6 of this Act in relation 
to the land. There are similar powers of entry for Ministry officials with respect to powers 
available to the Minister. Any person authorised to enter upon any land shall, if so required, 
produce evidence of authority before entering, and shall not demand admission as of right to any 
occupied land unless twenty-four hours’ notice of intended entry has been given to the occupier. 
Wilful obstruction is an offence and on summary conviction the maximum fine is level 1 on the 
standard scale.
It was clearly a widely held view in the regional seminars that a review of the PDPA’49, 
sewerage and drainage law and other relevant law is required, this was the second most frequent 
area suggested for improvement. The NPTA also believed this to be an important issue, (NPTA, 
1995; NPTA, 1996).
It was a strongly held view that any review of legislation should extend to a need for updating 
and simplifying sewer and drainage law. Meyer & Murphy (2001) have listed a number of 
weaknesses of the 1949 Act as perceived by respondents to a questionnaire, which are:
• No powers of entry specified within the Act
• Narrowness of focus
• Vagueness of definitions
• The need for an infestation to be present before action can be taken.
These findings are discussed further below.
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4.3.1.2 Cases involving the Prevention o f  Damage, by Pests Act 1949 
A search of Lexis and the All England Law Reports indicate that there have been few cases 
reported involving the 1949 Act. Two cases revolved around the validity of the notices. In 
Perry V Gamer [1953] 1 QB 335, [1953] I All ER285, [1953] 2 W LR291,51 LGR 171,117 JP 
104, when dismissing the appeal by Perry from the decision of the magistrates to dismiss the 
prosecution. Lord Goddard, C.J, held that because the notice had not given sufficient detail as to 
what Gamer should do it was not valid and the justices were right in not convicting.
The question at issue was the adequacy of the notice rather than the adequacy of the 1949 Act 
itself to deal with a particular problem. Thus a general point and one that local authorities need 
constantly to be aware of, is the requirements of notices under different pieces of legislation.
The provisions can vary from Act to Act, but what is always important is that any steps to be 
taken shall be sufficiently specific for the recipient to understand what is required. For instance, 
under the Housing Acts it has been held that the notice must specify the works to be done with 
the actual works specified not merely their effect {Canterbury City Council v Bem  [1981] J.P.L. 
749, DC.) and the specification must be reasonably precise, sufficient to enable the person 
served to obtain an estimate from a builder {Cohen v West Ham Corporation [1933] Ch 814, 
CA.). Under the Housing Acts, however, phrases such as “thoroughly overhaul the roof’, 
properly examine” and “as necessary” may not be too vague in this context {Church o f our Lady 
o f  Hal V Camden London Borough Council (1980) 255 E.G. 991, CA.).
Albion V Railtrack pic [1998] EHLR 83, DC and The Times 27 Febmary 1998 was an appeal by 
the case stated from a decision of the Basildon Justices dismissing informations preferred by 
Basildon District Council against the respondent Railtrack pic. These related, to a prosecution 
arising out of the provisions of the s.4 of the 1949 Act. Railtrack pic, were the owners of some 
land at a railway embankment in Essex. The land was the subject of rat infestation. The appeal 
was brought because the justices had held the original notice was invalid because the authorised 
or appointed officer had not signed it but another EHO on his behalf (after the appointed officer 
had seen a draft).
In the view of the Divisional Court there was nothing in the statutory framework to inhibit the 
Assistant Chief EHO from authorising one of his staff to sign. The Court took a number of 
authorities on this subject, 'mcluàmg London County Council v Agricultural Food Products 
[1955] 2QBD 218, [1955] 2QB 2 All ER 229. More importantly, it had been assumed that the
77
statutory provisions required a signature and that it had to be the appointed officer unless he 
could authorise somebody else to sign on his behalf. However it was held that there was no 
statutory requirement for a signature in the present case. It was sufficient for the person in 
receipt of the notice “to be in a position to see from where it emanated and to be persuaded of its 
authenticity” and those needs had been met m this case and could even have been achieved 
without a signature at all.
Railtrack pic also sought to raise the issue of the wording on the original notice following Per/y 
V Gamer, but as this was not part of the case stated the Divisional Court was not in a position to 
address this. The attitude of Railtrack pic and their Counsel was interesting as they continued to 
enter legal arguments rather than address the issue of the rat infestation. Issues outside the case 
stated were raised to argue against the award of costs against Railtrack for this appeal but having 
lost, the Court were not prepared to accept the submission.
The issue 'm Leeds City Council v Spencer [1999] All ER (D) 470 was the recovery of expenses 
for work in default. However it raises a number of important points with respect to the way in 
which local authorities approach the control of rats, and the need to reconcile two different 
pieces of legislation; in this case the relationship between the PDPA’49 provisions and those on 
waste collection in Part 11 of the Environmental Protection Act 1990 (EPA’90). Mr Spencer had 
refiised to comply with a notice served under s.4 PDPA’49 requiring removal of household 
waste (which at one time had been 350mm deep) within 28 days from a common yard serving 
properties owned by him. He had then refused to pay the Council’s costs reasonably incurred 
for work undertaken in default under s.5. The small claims court had made an award in favour 
of Spencer, the County Court had then set this aside making an award in favour of the Council. 
The Court of Appeal heard an appeal from Mr Spencer against the County Court decision.
The district judge had dismissed the council’s initial submission as it was obliged to collect 
household waste by virtue of s.45 of the Environmental Protection Act 1990. The accumulation 
of waste in the yard was caused by the council’s breach of duty so it could not serve a notice 
under s.4 of the 1949 Act. The council’s decision to serve such a notice was “Wednesbury” 
unreasonable, (see Associated Provincial Picture Houses Ltd v Wednesbury Corporation [1948] 
1 KB 223. [1947] 2 All ER 680)) and/or unlawful, as it was in breach of its statutory 
responsibilities under EPA’90. It was also unreasonable to serve the notice on Mr Spencer 
rather than the occupiers of the houses.
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The County Court then considered the essential issue to be whether the council’s decision to 
serve a notice under s.4 on Mr Spencer was Wednesbury unreasonable, “i.e. unreasonableness 
verging on absurdity”. After reviewing the evidence the judge held that it could not be so 
characterised. The council was entitled to take the view that the service of a s.4 notice was more 
likely to lead to a long-term solution of the problem. Since the then current occupiers might well 
not be those responsible for all the accumulated rubbish it was entitled to serve on Mr Spencer as 
owner.
In the Court of Appeal, Brooke LJ, in an aside, seemed to accept the view that the 1949 Act gave 
the local authority no right to enter the land in question. This must be an error in the transcript 
as S.22 of the Act does provide power of entry. He continued that if this case had not been 
concerned with household waste, the local authority might have been restricted to considering 
whether to serve a s.4 notice on the occupiers or on the owner. In this case the representatives of 
Mr Spencer, had the task of showing that the decision to serve a notice under s.4 on their client 
was ultra vires. The judgment accepted that in deciding whether to serve such a notice and upon 
whom, the council was bound to take into account all relevant considerations, to fail to do would 
be unreasonable in the Wednesbury sense. It would be abusing the power given to it by 
Parhament by failing to take into account all the matters it should have taken into account, and 
thus its act would be ultra vires {R v Lord President o f  the Privy Council, ex p  Page [1993] AC 
682, [1993] 1 All ER 97). The doctrine of ultra vires has been considered by Wade (Wade, 
2000) and is considered in Chapter 5 below.
The limitations in the contract for the provision of the waste collection service (which had been 
contracted out) and the failure to use the provisions of the 1990 Act (s.46) to require occupiers to 
place household waste in prescribed containers for collection had led to the problems in the 
common yard. The local authority did not dispute that whenever it failed to arrange for the 
collection of the household waste placed in the communal bin yard, whether it was contained or 
uncontained, it was in breach of its statutory duty under s.45 (1) of the 1990 Act. The excuse for 
the authority was that it had been difficult in practice to make effective use of s.46 in areas of 
Leeds with a transient residential population, such as students. Brooke LJ was of the view that 
the unsatisfactory position in the bin yard had been allowed to arise by reason of the council’s 
breach of its public law duty under s.45 (1) of the 1990 Act. Thus if the council served a notice 
under s.4 rather than clear the waste at its own expense it would be imposing on Mr Spencer the 
cost of discharging an obligation which Parliament had imposed on it as waste collection
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authority. Reference was made to Hall and Co Ltd v Shoreham-by-Sea Urban District Council 
[1964] 1 All ER 1, [1964] 1 WLR 240 and oiR  v Hillingdon London Borough Council, exp  
Royco Homes Ltd [1974] 1 QB 720, [1974] 2 All ER 543.
It followed in the view of Brooke, LJ that the council’s decision to serve a notice under s.4 of the 
1949 Act on Mr Spencer instead of clearing the bin yard itself was an example of it seeking to 
impose on the citizen the performance of a duty which statute had placed on it, and it was 
therefore ultra vires for the same reason.
There had also been some discussion as to what would happen in the circumstances where a 
local authority felt obliged to serve a notice under s.4 of the 1949 Act in an emergency and 
unable to consider the matters raised by this case. It was said that even if service of a notice 
under s.4 could not be criticised as an invalid exercise of power, the problem of justifying the 
discretionary decision to recover expenses or of initiating a criminal prosecution in the event of 
non-compliance would remain.
Hackney London Borough Council v Crown Estate Commissioners and another [1996] 20 EG 
118,72 P & CR 233, [1996] 1 EGLR 151 illustrates the difficulties local authorities can face in 
trying to recover the costs of work carried out in default of compliance with a notice, especially 
as may be the case with rat infestations, the buildings involved are dilapidated and abandoned. 
Dealing with such places is essential to remove a potential source of re-infestations. Equally 
District Auditors are likely to expect every effort to be made to recover costs incurred. Hackney 
LBC had to seek to take over ownership of the properly after the previous owner had been 
declared bankrupt, in order to recover costs. Vesting of the property in the local authority would 
allow them to sell the property and recover the debt incurred when the works in default were 
undertaken. This, as in the Leeds v Spencer, also demonstrates that the recovery of costs for 
work in default can be fraught with difficulties, and where enforcement of legal provisions is 
part of a strategy then procedures have to be in place for following up service of notice.
4.2.1.3 Environmental Protection Act 1990 (EPA ’90)
Partin  of the EPA’90 deals with statutory nuisances, which includes any premises m such a 
state as to be prejudicial to health or a nuisance, and any accumulation or deposit which is 
prejudicial to health or a nuisance.
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The concept of nuisance is largely the same as at common law and must affect either enjoyment 
of neighbouring property (private nuisance) or a number of people (public nuisance), although 
common law nuisance relates to interference with property rights whereas a person or persons 
must be affected for it to be a nuisance under the 1990 Act. In National Coal Board v Thome 
[1976] 2 All ER 478 it was held that ‘a nuisance cannot arise if what has taken place affects only 
the person or persons occupying the premises where the nuisance is said to have taken place’. It 
was also held that the existence of circumstances capable of amounting to a common law 
nuisance is, in one respect, a necessary but not a sufficient condition for the existence of the 
‘prejudicial to health’ limb of statutory nuisance (McCracken e ta l, 2001). The development of 
statutory nuisance legislation indicates that statutory nuisance unlike common law nuisance does 
not deal with harm to property unless it causes harm to people’s comfort or amenity {National 
Coal Board v Thome (1976) 2 All ER 478). Statutory nuisance protects people not property and 
in Bishop Auckland Local Board v Bishop Auckland Iron and Steel Co (1880) 10 QB 138 and 
endorsed in the House of Lords in Salford City Council v McNally [1976] AC 379, it was the 
view that the “legislature intended to strike at anything which diminished the comfort of life 
though not injurious to health and at anything which would in fact injure health”.
Prejudicial to health means a risk or injurious to health and mere interference with comfort 
{Salford City Council v McNally (1975) 3 WLR 87), defects in premises tiiat^remerely 
decorative {Springettv Harold (1954) 1 All ER 568), or an accumulation that simply constitute 
an eyesore {Coventry City Council v Cartwright (1975) 1 WLR 845) will not be enough. In 
Malton Board o f  Health v Malton Manure Co (1879) 4 Ex D 302, it was suggested that 
prejudicial to health is broad enough to apply to that which “interferes with the ‘vigour and 
vitahty’ of the well”. In Birmingham City Council v O a k l e y All ER 385; [2000] 3 WLR 
1836, the justices had been satisfied that premises which were laid out on the ground floor in 
such a way that the users of the small W.C compartment could only wash their hands in the 
kitchen sink or in bathroom reached by passing through the kitchen, were in a state ‘prejudicial 
to health’. The landlords appealed on the basis that it was not by their act default or sufferance 
that the premises were prejudicial to health and/or it was the use of the premises not their 
intrinsic state that was ‘prejudicial’. The Divisional Court dismissed the appeal. The House of 
Lords, by a majority of three to two, decided that for premises to be “in such a state as to be 
prejudicial to health” there had to be a feature of the dwelling that was in itself a risk to health or 
source of infection or disease. Examples given in the judgement were dampness, mould, and dirt 
or rat infestation. The Law Lords held that however unsatisfactoiy the design in this case, the
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lack of any facility or an unsatisfactory layout did not mean that dwellings were in a state that 
was prejudicial to health. The reasoning behind this decision came from their Lordships’ review 
of the history of public health legislation.
In Cunningham v Birmingham City Council [1997] 30 HLR 158, it was made clear that the term 
‘prejudicial to health’ should be determined by way of an objective test, and personal 
circumstances of a particular individual’s health should be ignored.
It should be noted that relevant professional experience is not confined to the medical profession 
in assessing whether or not something is prejudicial to health. The expertise of others such as 
environmental health officers has been recognised (O ’Toole v Knowsley MBC  [1999] EnvLR 
D29 and Patel vMehtab (1980) 5 HLR 78).
Where a local authority is satisfied that a statutory nuisance exists, or is likely to occur or recur it 
must serve an abatement notice {Cocker v Cardwell (1969) LR5 QB 15, and/? v CarrickDistrict 
Council, exp Shelley [1996] EnvLR 273). The abatement notice is served by the local authority 
on the person whose act, default or sufferance caused the nuisance to arise or allows it to 
continue. Except, that where the nuisance is the result of a structural defect, then the Act 
requires that the notice be served on the owner of the premises (s. 80). Failure to comply with an 
abatement notice is an offence and prosecution is in the court of summary jurisdiction 
(magistrates’ court). A person aggrieved by the existence of a statutory nuisance can complain 
direct to the magistrates’ court under s.82 having first given 21 days notice of intention (three 
days in the case of a noise nuisance).
Local authorities are not only waste collection authorities under Part 11 of EPA’90 but also the 
litter authorities under Part IV of the 1990 Act. This is a relevant consideration given that the 
postal surveys of local authority environmental health officers and pest control companies 
revealed the amount of litter as a contributory factor in the perceived increase in rat infestations.
Land is ‘relevant land’ of a principal litter authority (district and county councils and London 
Boroughs) for these provisions, if it is open to the air and is land, but not a highway, which is 
under the direct control of the authority. There are designated highways also. These are those 
highways maintainable at public expense, but not motorways, and the local authority is 
responsible for these in its area. Land is relevant land of a designated statutory undertaker if it is 
under their direct control and is of a kind as designated by the Secretary of State. Such
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designated undertakers include British Railways Board (Railtrack pic), London Regional 
Transport and any subsidiary, harbour, airport and canal operators but not the water and 
sewerage undertakers. The relevant land falling within the provisions has to be under their direct 
control and to which but the pubhc have no right of access. It has to be operational land, within 
100 metres of a railway station platform, or any other land in an urban area such as an 
embankment, cutting, or other land not part of a goods yard or depot, or is land within the rails 
or on the tracksides but not within a tunnel, or on a viaduct or bridge (Litter (Statutory 
Undertakers) (Designation and Relevant Land) Order 1991 (SI 1991 1043)).
Under s.87 it is an offence to leave litter in any public open space, any relevant highway, any 
place on relevant land of a principal litter authority or any place on relevant land of a designated 
statutory undertaker. The perpetrator must leave the litter when it is dropped or thrown down 
{Vaughan v Briggs ([I960] 2 all ER 473). To be litter the object must be left on land open to the 
air, although this may be only partly. The offence brings a maximum penalty at level 4 but the 
problem of bringing a prosecution arises because of the difficulty in identifying perpetrators. 
Authorities may appoint litter wardens who may issue fixed penalty notices (currently £25) to 
anyone believed to have committed an offence, but there are no powers to obtain the name and 
address of a suspect or arrest him or her (Bates, 1997, cited by McCracken, et a l, 2001).
Under s.8 9 local authorities and the designated statutory bodies have litter clearance duties with 
respect to relevant land and these duties may apply to other occupiers of land within a litter 
control area. The relevant area has to be kept clear of litter so far as is practicable. Guidance on 
the nature and meaning of this duty is given in statutory 1999 Code of Practice on Litter and 
Refuse made under s.89 (7). The duty extends to keeping highways clean, other than for trunk 
roads and motorways, and this is the responsibility of the local authority. Any principal litter 
authority, other than a county council in England, may designate litter control areas in respect of 
certain types of land set out in the Litter Control Areas Order 1991 (SI 1991 No 1325). Such 
land includes public car parks, shopping centres, industrial estates camping sites and picnic areas 
-  the types of areas that may be frequented by rats. Orders may only be made where litter or 
refuse is detrimental to the amenity of the locality that is, there is a litter problem. The 
procedures for making such orders require that landowners and occupiers are consulted. Land in 
such areas becomes ‘relevant land’.
The litter clearance duties are enforceable by way of litter abatement notices under s.92 issued
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by the principal litter authorities (not county councils). There is also litter abatement action 
which can be brought by private individuals as ‘persons aggrieved’. The notice may require the 
land to be cleared of litter or refuse within a certain time or prohibit the land from becoming 
defaced by litter or refuse. Appeal against such a notice is to the magistrates’ court. Failure to 
comply with a notice is an offence.
The principal Utter authorities may issue litter control notices under s.93 in order to prevent 
accumulations of Utter or refiise in and around any street or adjacent open land. These notices 
may require occupiers of premises to keep the area specified in the notice clear of Utter and 
refiise. The notice may relate to commercial or retail premises for the sale of food or drink for 
consumption off the premises. Given that some respondents to the postal surveys in the present 
study have alleged that the proliferation of takeaway food shops has contributed to the mcrease 
in rat infestations, this is an important provision. The notices may also relate to premises where 
food and drink is consumed in the open air on land that is not part of a street, or service stations, 
places of entertainment or places with outside cash dispensers (ATMs). The notice may require 
the occupier of premises to provide litter bins or clear up regularly. Appeal against Utter control 
notices is to the magistrates’ court and it is an offence to fail to comply with such a notice.
In addition to the Utter provisions of the 1990 Act there is the Litter Act 1983. Of particular 
relevance is the provision relating to litter bins m s. 5. A Utter authority in England and Wales 
may provide and mamtain in any street or public place receptacles for refiise or Utter, “Utter 
bins”. It is the duty of a litter authority in England and Wales to make arrangements for the 
regular emptying and cleansing of any litter bins provided or maintained by them under this 
section (or under s. 185 of the Highways Act 1980). These authorities have the power to cleanse 
and empty litter bins provided m any street or public place by them or any other person. 
Subsection 3 says that regular emptying shall be sufficiently frequent to ensure that no such litter 
bin or its contents shaU become a nuisance or give reasonable ground for complaint.
One other relevant provision on litter is s.78 of the Public Health Act 1936 applying to courts, 
yards or passages, which are used in common by the occupiers of two or more buüdmgs but are 
not highways which are not regularly swept and kept clean and free from rubbish or other 
accumulations. Local authorities have the power to sweep and cleanse the affected area and 
recover their costs from the occupiers of premises served by the area. Disputes may be resolved 
by reference to the magistrates’ court. Arguably this could have applied in Leeds v Spencer
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considered above and at Appendix 3).
4.3.1.4 Public Health (Control o f  Diseases) Act 1984
Under this Act the Public Health (Infectious Diseases) Regulations 1988 (SI 1988 No 1546) 
were made. Leptospirosis, plague, and tuberculosis are included on the list of notifiable diseases 
in the Regulations.
Under s. 13 of the Act, doctors must notify the relevant local authority of a person having a 
notifiable disease (or food poisoning by virtue of section 11). The local authority sends a copy 
of the notification to the Health Authority. Under the Act, a local authority has power to 
prohibit certain types of work where there has been a case of a notifiable disease. The 1988 
Regulations provide specific powers to stop people continuing work involving the preparation or 
handling of food when food poisoning has been reported. The legislation gives the local 
authority powers to investigate outbreaks of notifiable disease.
Regulation 11 of the Regulations requires local authorities to notify the Chief Medical Officer 
where rats are threatened by or are infected by plague or are dying in “unusual numbers” (not 
defined). They also have to take measures to destroy all rats in the district and prevent them 
fi-om gaining entry to buildings.
4.3.1.5 Local authority charging for treating rat infestations
Although a matter that would perhaps be addressed in any review of the 1949 Act, the ability or 
inability to charge for the treatment of rat infestations is a real issue for local authorities. As the 
finances of local authorities are imder pressure, many are looking carefiilly at their activities, and 
unless they can impose a charge for a service, they may limit activities to statutory duties only 
(CIEH, 2001). A number of those attending the seminars referred to contacts with the DoE 
(which became DETR and now DTLR) seeking clarification on the issue of charging, but 
indicated that the advice received had not been unambiguous.
One local authority officer wrote in confidence subsequent to the seminars on this issue 
indicating that initially that authority had charged for any visit made. This had been modified 
such that the survey was now free but a charge would be made for any treatment provided. This 
was seen as more equitable as the occupier of the land where the infestation exists would be 
charged rather than the “complainant”. Another authority charged a fixed fee for two visits. The 
Audit Commission also refers to charging at a local authority (Audit Commission, 2001a).
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On the legality of charging, section 111 of the Local Government Act 1972 was argued by the 
corresponding officer to be the legal basis. It was argued that a Court of Appeal ruling had 
supported the view that where there is a statutory function a charge is incidental to the function 
and therefore legal. This has been considered in the House of Lords {McCarthy & Stone 
(Developments) Ltd v LB Richmond upon Thames London Borough Council [1991] 4 All ER 
897) where it was held a local authority could not lawfully impose a charge for pre-application 
planning consultations since, although the giving of pre-application planning advice facilitated 
or was conducive or incidental to the council’s planning functions, a charge for that advice did 
not facilitate nor was it conducive or incidental to those functions and it was therefore not within 
the authority’s ancillary powers under s 111 of the 1972 Act.
In that case Richmond LBC had a policy of charging £25 for consultations between developers 
and the authority’s planning officers prior to a formal application for planning consent for 
speculative development. The appellants complained and questioned the legality of charging. 
They then applied for judicial review of the local authority’s decision to continue its policy of 
charging for pre-application consultation, subsequent to the appellant’s initial protests. The 
Judge dismissed the application on the ground that the authority had power by virtue of section 
111 of the 1972 Act which conferred on the local authority ‘power to do anything... which is 
calculated to facilitate, or is conducive or incidental to the discharge of any of their functions’. 
The Appeal by the developers to the Court of Appeal was dismissed.
They appealed successfully to the House of Lords where it was held that a local authority could 
not lawfirlly impose a charge for pre-application planning consultations and the decision of the 
Court of Appeal in R v Richmond upon Thames LBC exp McCarthy and Stone (Developments) 
Ltd [1990] 2 All. E.R. 852 was reversed. It seems it was the Court of Appeal decision on which 
the correspondent had relied initially.
In delivering the decision Lord Lowry said “ ..the council’s interpretation of section 111(1) 
would allow it to charge for the performance of every function, both obligatory and 
discretionary, which provided a service... Such a construction of the subsection cannot possibly 
be justified, and I say this before even considering the point that, in the absence of express 
statutory authority, the power to charge can only be implied, in the words of Atkin L J in A-G v 
Wilts United Dairies Ltd (1921) 37 TLR 884 at 886 ‘as necessarily arising from the words of the 
statute’.”
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It would seem the modification to the charging regime referred to by the corresponding officer 
might partially reflect the House of Lords decision. However, given that there is no express 
statutory authority in the PDPA’49 to charge for pest control (other than when work has been 
undertaken in default of notice and which is a similar provision to that in many environmental 
health laws), there must still remain some doubt as to the legality of charging.
The Local Government Act 2000 may have changed the situation slightly. Under s.2 local 
authorities have a power to do anything to achieve the objects of promoting economic, social or 
environmental well-being of their area (see Appendix 3). They may incur expenditure, give 
financial assistance or enter into arrangements or agreements as part of the power to meet the 
objectives of promoting well-being.
Section 3 of the 2000 Act specifically provides that the power under s.2 above does not enable a 
local authority to do anything which they are unable to do by virtue of any prohibition, 
restriction or limitation on their powers contained in any other enactment. Nor does the power 
under section 2 enable a local authority to raise money (whether by precepts, borrowing or 
otherwise).
Under section 4 of the 2000 Act every local authority must prepare a community strategy for 
promoting or improving the economic, social and environmental well-being of their area and 
contributing to the achievement of sustainable development in the United Kingdom. This may 
be modified from time to time. When preparing or modifying their community strategy, a local 
authority has to consult and seek the participation of such persons as they consider appropriate 
and have regard to any guidance for the time being issued by the Secretary of State.
The provisions of the 2000 Act have been seen by some local authority officem as partly 
removing the obstacles to local authorities in the commercialisation of pest services by allowing 
the provision and charging for goods and services to any person as part of the promotion of 
social well-being (CIEH, 2001). Charging may be perceived as entering “into an arrangement or 
agreement”. However there were no specific changes to s. I l l  of the Local Government Act 
1972 and the Government has since commented that s.2 (3) of the Local Government Act 2000 
prevents authorities from charging for such services (DETR, 2001c), when in March 2001 
proposals were published to allow Best Value authorities to supply and charge for goods and 
services to others in the public, private and voluntary sectors (DETR, 2001c). The White paper 
on local government has now gone frirther in proposing to give wider powers for councils to be
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able to trade, and the power to charge appropriate fees for providing discretionary services 
(DTLR, 2001b). This indicates that charging may not be permitted currently.
The confiision can be overcome in certain areas where a Local Act enables a local authority to 
charge. Thus for example the Humberside Act 1982 provides for the constituent authorities of 
the East Riding to charge for the treatment of rats and mice (Mears, 2002, pers.comm.).
4.3.2 Law regulating how the control of rats should be exercised
This is an extensive area, and is presented in tabular form (Table 4.1) to demonstrate the range 
of law which has less to do with the powers of local authorities to control or require the control 
of rats, than to ensure that this is done safely so far as human health, the environment and non­
target species are concerned. It has been included to demonstrate why there can be a tension 
between the effective control of rats, and compliance with some of these provisions as 
highlighted by some of those attending the research seminars.
TABLE 4.1
The law regulating how control of rats should be exercised
Legislation Relevant provisions
Protection o f  Animals Act 1911 (as amended) Creates offence under s. 1 for anyone to inter alia, to 
torture, or terrify any animal, to cause any such act, or 
cause any unnecessary suffering to any animal, or to 
convey or carry, any animal in such manner or 
position as to cause that animal any unnecessary 
suffering. It is an offence to wilfiilly, without any 
reasonable cause or excuse, administer, or cause or 
procure any poisonous or injurious drug or substance 
to any animal, or to wilfully, without any reasonable 
cause or excuse, cause any such substance to be taken 
by any animal. The use of poison on land or buildings 
is prohibited except for the purposes of destroying, 
amongst other things rats, where necessary to protect 
public health. All reasonable precautions to be taken 
to prevent injury to domestic animals.
Pests Act 1954 Only specified approved traps can be used for 
catching rats (and other small ground vermin). Person 
guilty of an offence if for the purpose of killing or 
taking animals, he uses, or knowingly permits the use 
of, any spring trap other than an approved trap.
Animals (Cruel Poisons) Act 1962 and as 
amended by Local Government Planning and 
Land Act 1980
The Home Secretary has power to prohibit or restrict 
certain poisons if they cause undue suffering, by way 
of Regulations. This Act supplements the 1911 Act.
Provisions relate to the sale of some pesticides. Every 
local authority shall keep a hst of persons entitled to 
sell non-medicinal poisons which are substances 
included in Part II of the Poisons List This list 
includes certain poisons for treatment of rats.
Health and Safety at Work etc Act 1974 Places a general duty on employers, to ensure the 
health, safety and welfare of people at work. Section 
3 places a duty on persons at work to protect the 
health and safety of the pubhc. There is a duty on 
employees while at work to take reasonable care of 
their own health and safety and others who may be 
affected by their work activities, including clients and 
the general public (a duty which is also imposed on 
employers and the self-employed). It also imposes 
obligations with respect to keeping and using 
dangerous substances, such as rodenticides and pest 
control equipment, and preventing their misuse (s.8).
Control o f  Substances Hazardous to Health 
Regulations 1999 (SI 1999 No 437) (COSHH)
Duty on employers to protect employees and others 
who may be exposed to hazardous substances to 
health, rodenticides for example. Certain duties are 
also imposed on employees concerning their own 
protection from such exposure. Approved Code of 
Practice (ACOP) on the Safe Use of Pesticides for 
Non-Agricultural Purposes, from the HSE (HSE,
1995) which should be used and followed for ensuring 
correct interpretation of the Regulations. Employers 
have to carry out an assessment of risks to health, 
including action required to prevent or control 
exposure to those risks. There is a duty on employers 
to ensure employees are protected or exposure is 
adequately controlled; to take reasonable steps to 
ensure that protective clothing is properly used. 
Employees have to make full use of protective 
equipment Monitoring of exposure is required, and 
provision is made for health surveillance.___________
Food and Environment Protection Act 1984 
(FEPA)
Part III of the Food and Environment Protection Act 
1984 introduced statutory controls on pesticides. The 
Act contains the legal framework for the control of 
non-agricultural pesticides in the UK but is 
implemented through the Control of Pesticides 
Regulations 1986 (SI 1986 No 1510). Under the 
Regulations only approved pesticides may be 
advertised, sold, stored or used and only those 
approved (provisionally or fully) may be sold. 
Approval normally granted in relation to an individual 
product.______________________________________
Wild Mammals (Protection) Act 1996 Made cmelty to non-captive wild animals illegal, it 
permits some of the otherwise prohibited actions, for 
pest control, providing the animal is killed swiftly.
For instance it permits, for pest control purposes, 
asphyxiation, crushing, beating, stabbing and 
drowning, so long as the animal is quickly killed.
This does however rule out drowning for dealing with 
trapped animals._______________________________
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‘if is very difficult to put down baits, and do your job effectively and keep within the law” (to 
ensure other animals do not take the bait are poisoned) -  Representative of Pest Control 
company at a regional seminar______________________________________________________
4.3.3 Law relating to sewerage and drainage
4.3.3.1 Public and private sewers
If the sewerage infrastructure is the source of a significant proportion of the above-ground 
infestations, then local authorities will need to be clear as to the law of sewers and drains. Of 
particular relevance is the law on ownership as this will be important when identifying those 
with responsibility for the repair and maintenance of the infrastructure so as to ensure 
containment of the rats within tiie system.
Again it is not possible in a work such as this to analyse in detail all sewerage and drainage law. 
As Gamer said in the preface to the eighth edition of his authoritative work, quoting Mr Justice 
Wills from a case heard in 1896, it is “fiitile” to “extract from our sanitary legislation a set of 
harmonious principles” (Gamer & Bailey, 1995). Gamer himself suggested the purpose of this 
work was “to bring some degree of order into chaos”. This section will by reference to a number 
of cases, demonstrate how the complexity of the law hinders the activities of local authorities.
The first matter to be considered is how to define what is a drain and what is a sewer. It has 
generally been regarded that a sewer is a pipe that serves more than one premises, whereas a 
drain serves only one premises or building (Gamer & Bailey, 1995). Section 219(1) of the 
Water Industry Act 1991 provides that “ ‘drain’ means ... a drain used for the drainage of one 
building or of any buildings or yards appurtenant to buildings within the same curtilage”. Yet 
the Court of Appeal has held that a pipe constructed as a sewer remained a sewer and not a drain 
even though it received effluent from only one property {Bromley LBC vMorritt [2000] EHLR 
24andH&HI(6) I;5).
The term ‘sewer’ is not actually defined precisely although s. 219 of the I99I Act says that it 
includes “all sewers and drains (not being drains within the meaning given by this subsection) 
which are used for the drainage of buildings and yards appurtenant to buildings”. The section 
goes on to say that any reference to the term pipe within the legislation including references “to 
a main, a drain or a sewer, shall include references to a tunnel or conduit which serves or is to 
serve as the pipe in question and to any accessories for the pipe”.
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The issue of whether or not a pipeline conducting effluent is a drain or sewer is of importance as 
sewers can be further sub-divided into “public sewers” and “private sewers”. Drains will by 
definition be the responsibility of the owner of the premises drained by it. However according to 
s. 219 of the 1991 Act a “ ’public sewer’ “ means a sewer for the time being vested in a sewerage 
undertaker (a company appointed under s.6 of the 1991 Act) in its capacity as such, whether 
vested in that undertaker by virtue of a scheme under Schedule 2 to the Water Act 1989 or 
Schedule 2 to this Act or under section 179 above or otherwise. The definition goes on to say 
that “private sewer” shall be construed accordingly. Thus private sewers are those that are not 
pubhc sewers, and are the responsibility of the owners of those premises served by it not the 
sewerage undertakers. It is this area of the law that is most complex, and can cause so much 
trouble for householders and local authorities (see for example Bradford Metropolitan District 
Council V Yorkshire Water Services Ltd All ER (D) 49 [2001] considered below).
As Gamer and Bailey (1995) said it has been, and remains a fondamental principle of sewerage 
law, whether under Public Health Acts or the Water Industiy Act, that sewers and drains should 
be designed so as to drain buildings and constructed objects such as roads, as distinct from land 
itself. It does not follow that the “sewer” should carry sewage {Ferrand v Hallas Land and 
Building Company [1893] 2Q.B 135). It could carry rain or surface water.
A watercourse does not become a sewer as the result of culverting {George Legge & Son Ltd v 
Wenlock Corporation [1936] 3 All ER 599 and British Railways Board v Tonbridge and Mailing 
DC (1981) 79 L.G.R 565 C.A.). The issue of function is important however, as at first instance 
in the British Railways Board case it had been held that the culvert was a sewer but not used 
“for the drainage of buildings”. Even where a sewer is constmcted for the purposes of draining a 
number of premises, it is a “sewer” even if it serves only one building at some point (J. Pullan & 
Sons Ltd V Leeds City Council (1990) 7 Constr.L.J. 222 C.A. and Bromley LBC vMorritt [2000] 
EHLR 24 C.A.). In the same way a sewer designed for the drainage of a building does not cease 
to be a sewer just because it is not usable or not used at all {Blackdown Properties Ltd v Ministry 
o f Housing and Local Government [1965] 2 All ER 345 CH.). In this case a change of plan and 
work in developing a new estate left a length of sewer redundant and was sealed off. Some 
years later the local authority had made a declaration, vesting the whole of the sewer in itself. It 
was held that it was the function for which the pipe was constituted not its actual use that was 
important and the sealed off portion remained a “sewer”.
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A “sewer” must conduct effluent from one place to another and then discharge it. “It must have 
a terminus a quo and a terminus ad quem (Buckley L.J in Pakenham v TicehurstR.D.C. (1903) 
67 J.P. 448). On this construction a line of pipes terminating in a cesspool would not be a 
“sewer” according to Gamer and Bailey (1995), as there is no discharge.
Having established that a line of pipes carrying effluent from buildings is a sewer the issue for 
local authorities, if defects have been identified, is the ownership of those pipes. Pubhc sewers 
as has been noted above, are those vested in the sewerage undertaker. This may be the result of 
sewers having been vested in local authorities many years previously.
A newly constructed sewer will be a public sewer and vested in the sewerage undertaker if it is 
laid by the undertaker; the sewerage undertaker has made a declaration of vesting (adopted it); or 
it is laid in the undertaker’s area under the Highways Act 1980 (making up of private streets to 
be public highways) and is not a sewer belonging to a road maintained by the highway authority. 
This does not mean that all new sewers are public sewers. Indeed this is a problem area, in that 
developers do not even have to build a new sewer to a standard suitable for adoption by the 
undertaker. The govemment consulted on this point (DETR, 2000a) suggesting that standards 
should be the same for all sewers, because private sewers currently need only comply with the 
Building Regulations, and this has been a standard lower than the undertakers may require under 
the industry standard for sewers for adoption (WRc, 2001). This can pose a difficulty for owners 
of new buildings served by private sewers. Even constmcting a sewer to a standard acceptable 
to the sewerage undertaker is not a guarantee that the undertaker will adopt it, as there is no legal 
requirement to do so.
The primary area of concem for local authorities however concems those sewers transferred to 
the sewerage undertakers on 1 September 1989 as “public sewers”. It might seem 
straightforward, but to be transferred they had to have been vested in one of the former water 
authorities. To determine whether a sewer was vested in a water authority depends upon the 
interpretation of the provisions in force prior to the date of transfer.
Section 20 of the Public Health Act 1936 (as substituted by Schedule 8 of the Water Act 1973) 
becomes the first point of reference. This provision is set out in Appendix 3. This provision 
means all sewers constructed after 1 April 1974 vested in the water authority if constmcted 
either by that authority or the local authority. However the term “vesting” does not mean 
complete ownership, but the gaining of an interest sufficient to enable the local authority to
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perforai its duties and should those duties come to. an end as the result of a change in situation, 
then the vesting also comes to an end. Sewers vested in the local authority prior to that date 
transferred to the water authorities then under the 1973 Act. This however, is the area of 
greatest difficulty when determining whether or not a sewer is a public sewer. Reference has to 
be made to s.20 of the 1936 Act in its original form (vesting of pubhc sewers and sewage 
disposal works in local authority) to achieve this (Simes & Scholefield, 1952). This is also 
included in full in Appendix 3.
In practice much of the original section is the same as the revised version after 1973. The third 
and fourth indents of the original are effectively the same as the second and third indents of the 
later version. The question of whether a sewer was vested in a local authority where it was not 
built by them but by developers, and whether it was vested and transferred to the water 
authorities in 1973 becomes a matter of record. Yet with local government reorganisation over 
the years, records are not always comprehensive or complete. This can lead to problems and 
conflicts.
For sewers built before the 1936 Act came into force and indeed in order to interpret the 1936 
Act provisions, it is necessary to go to the Pubhc Health Act 1875. All sewers as defined in the 
Pubhc Health Act 1875, which were vested in the local authority by virtue of the 1875 Act prior 
to the 1936 Act commencing (1 October 1937), continued to be vested in the local authority.
This however then entails further reference to the 1875 Act and its definition of “sewer” in s;4. 
Indeed current cases (such as included at Appendix 3) still refer to case law under the 1875 Act. 
In a work such as this it is not possible to examine all the relevant case law, but Gamer and 
Bailey (1995) concluded that “the particular conduit (in order to be a pubhc sewer) should dram 
two or more dwellings” {Travis v Uttley [1894] 1 Q.B.233 and Holland v Lazarus (1897) 66 
L.JQ.B. 285). This should not be taken to imply that because a pipeline serves a number of 
premises that it is a sewer from end to end. The portion receiving drainage of only one building 
would in fact be a drain {Beckenham U.D.C v Wood (1896) 60 J.P. 490) whilst the remainder 
could be a public sewer once it has collected the effluent from the next premises.
Under the 1875 Act (s. 13) ah existing and future sewers were vested in the local authority for the 
area, except sewers “made by any person for his own profit, or by any company for the profit of 
the shareholders”; those made and used for draining, preserving or improving land under any 
local or private Act, or for the purposes of irrigating land; or sewers under the authority of any
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commissioners of sewers appointed by the Crown. The first exception is the one that is less 
clear and has required clarification, and there is a good deal of case law. Whether or not a sewer 
was made for profit is a question of fact (Southstrand Estate Development Co v East Preston 
R.D.C [1934] Ch 254), so that every problem has to be considered in the context of all the 
circumstances existing at the time. In this case an owner of an estate had formed a company to 
operate the drainage for the estate and to supply the water to the houses to be built, and the 
plaintiffs had purchased the right to construct the necessary sewers and charged persons wishing 
to use them the cost of connection therewith on an annual rate. It was held that the sewers were 
constructed for profit within the exception in s. 113 (1) of the Public Health Act 1875.
However ‘made for profit’ has been held to be not the same thing as ‘made for use’ {Bonella v 
Twickenham Local Board (1887) 18 Q.B.D 577). In that case Huddleston B said, “An 
illustration of how the exception might apply occurs to me. It might refer to the case of a person 
who was utihsing sewage and made a sewer to conduct the sewage to works used for that 
purpose, or it might apply to a company formed for the purpose of making manure who might 
require to conduct the sewage to a particular place in the course of their business”. Thus, a 
sewer constmcted by a builder laying out a housing development was still not made for profit, 
although it was intended to sell off the houses when finished and make a profit on the transaction 
{Ferrand V Hallas Land & Building Co [1893] 2 Q.B. 135 zndPinnockv Warerworth (1887) 3 
T.L.R 563. In essence the first exception in sl3 of the 1875 Act applies to “a sewer made for the 
purpose of realising a profit above and beyond, and independent of, any sanitary purpose”
(Lopes L.J. in Ferrand).
The original s.20 of the 1936 Act reproduced at Appendix 3, also vested in local authorities all 
combined drains constmcted before 1 October 1937 which would immediately prior to that date, 
have vested in the local authority as sewers by virtue of the 1875 Act. The term “combined 
drains” was not defined in either the 1875 Act or the 1936 Act, and does not refer to drains 
taking both foul and surface water. Gamer and Bailey (1995) reported that buildings may be 
said to be drained in combination where a common line of pipes takes the effluent fi-om the 
internal drains of the several buildings through private land to a cesspool, cesspit or other 
receptacle or to a sewer. A combined drain (applying the words of the definition of drain in the 
1875 Act) was “of and used for the dramage of one building only or premises within the same 
curtilage” (Simes & Scholefield, 1952). Given the definition of “sewer” in the 1875 Act it 
seems that every combined drain having a proper outfall was itself a sewer, and as Gamer and
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Bailey (1995) have said this provision “does not...seem strictly necessary as every combined 
drain/pubhc sewer would remain vested in the local authority” under the class described in the 
first part of s.20 of the 1936 Act. However, its construction could be governed by byelaws “with 
respect to the drainage of buildings” under s. 157 of the 1875 Act, a power that was reproduced 
in s. 157 of the 1936 Act. The model byelaws issued from the Ministry of Health contained a 
provision for combined drains, and in some districts further byelaws dealing with them had been 
made designed so as to ensure that they should not be objectionable on sanitary grounds nor be 
unduly costly to maintain when they became vested in the local authority as “sewers” a result 
which (apart from local Acts) could not be avoided (Simes & Scholefield 1952).
Vesting under s. 13 of the 1875 Act did not give the local authority absolute right of ownership, 
as sewers did not become the property of the local authority. This limitation was important after 
s. 19 of the Public Health Acts Amendment Act 1890 came into effect. This referred to the 
situation where two or more houses belonging to different owners are connected with a pubhc 
sewer by a single private drain, an apphcation could be made under s.41 of the 1875 Act 
(complaints of nuisances) and the local authority could recover expenses incurred in executing 
works under the powers conferred by that section. This single private drain is a drainage pipe 
provided for a single house or for a group of houses in common, which is exclusive and private 
to that house or houses {Kingston upon Hull Corporation v North Eastern Railway Co [1916] 1 
Ch. 310) and the houses must be in separate ownership for s. 19 of the 1890 Act to apply (Gamer 
& Bailey, 1995). Many of these drains would have been combined drains, and if constmcted 
before 1 October 1937 would have vested in the local authority (Gamer & Bailey, 1995).
The upshot is that whether or not a combined drain was vested in the local authority before the 
commencement of the 1936 Act, it became vested as a pubhc sewer after October 1937. That 
however did not necessarily mean the local authority had to maintain it. This is a point 
discussed briefly below with respect s.24 of the 1936 Act.
Under s.20 of the 1936 Act all sewers and sewage disposal works constructed by them at their 
expense, or acquired by them, means only sewers that can properly be called sewers, whether 
constructed either before or after the commencement of the 1936 Act. This includes a sewer 
constructed by a local authority’s predecessors either as landowner or sanitary authority. A 
sewer constructed by private persons but lying under a roadway which had since become vested 
in the local authority as highway authority prior to 1974, became a pubhc sewer as it had been
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“acquired” by them. The reasoning was that as the soil had been acquired so had the line of 
pipes within it {Royco Homes Ltd v Eatonwill Construction Ltd [1978] 2 AU E.R 821).
Thus, the local authority in its role as the sanitary authority need not have constructed such a 
sewer. It may have been constructed for draining an estate built by the authority as the local 
housing authority, but the sewer would not become a public sewer until the authority declared it 
as such (Gamer & Bailey, 1995). If in similar circumstances the local authority had constructed 
a sewer, but after 1 April 1974, it would not be a pubhc sewer unless it had been “adopted” by 
the water authority. Similarly a sewer constructed by the local authority but at the expense of 
some other person did not vest in the local authority under this provision and if constructed after 
the commencement of the 1936 Act remained a private sewer. Maintenance responsibilities 
depend upon ownership and from discussions with local authority officers there is some 
anecdotal evidence that sewerage companies will deny any responsibility for maintenance or 
repair of a sewer if there is any doubt as to its status (Murphy, 2002, pers. comm.).
Section 91 of the Water Industry Act 1991 places duties on the sewerage undertakers to cleanse 
and maintain public sewers and for dealing effectively with the contents of those sewers. It does 
not place any duties on the companies with respect to control of the rat populations within those 
sewers
Under s.94 of the 1991 Act sewerage undertakers have a basic duty to “provide, improve and 
extend such a system of pubhc sewers (whether inside its area or elsewhere) ... to ensure that 
that area is and continues to be effectually drained”. This is in effect a repetition of s 14 of the 
Water Act 1973 which was derived fi’om s.l4 of the Public Health Act 1936. This duty by virtue 
of Regulation 4 of the Urban Waste Water Treatment Regulations 1994 (SI 1994 No 2841) 
includes a duty to ensure the provision of sewerage systems which satisfy the requirements of 
Schedule 2 of the Regulations where there is an “agglomeration” with a population equivalent of 
more than 15,000 (by 31 December 2005 the duty extends to every agglomeration equivalent of 
between 2,000 and 15,000). These sewerage (or collecting systems) shall by design, 
construction and maintenance be in accordance with best technical knowledge not entailing 
excessive costs with regard to volume and characteristics if urban waste water, prevention of 
leaks and limitation of pollution of receiving waters dues to storm water overflows.
The effectiveness and enforcement of this duty has been considered in Marcic v Thames Water 
Utilities (All ER (D) 202 (May) [2001] and ENDS Report 317, June 2001 43-44). The plaintiff
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brought proceedings contending that the flooding constituted a nuisance for which Thames 
Water was liable as the statutory undertaker responsible for their operation and maintenance, and 
by virtue of the duty s 94 of the Water Industry Act 1991. Liability was also alleged at common 
law in nuisance and under s 6 of the Human Rights Act 1998
Reference was made to a number of cases for example -  Glossop v Heston êclsleworth Local 
Board [1879] 12 Ch D 102 and YiQskQihv Birmingham Corporation [1924] 1 K.B. 260. In 
Hesketh it had been concluded however that a local authority is liable for misfeasance but not for 
non-feasance, and the Court was of the view the same applies to a statutory undertaker that is not 
a local authority. Thus a sewerage undertaker was not liable to a person in its area who suffered 
damage by flooding where the claim was based on the failure of the undertaker to undertake 
works to fulfil its statutory duty of drainage of the area.
The duty under s.94 of the Water Industry Act 1991 is enforceable only by way of an 
enforcement order made by the Secretary of State or the Director General under s. 18. The Act 
provides that contravention of such an order can give rise to an action by a person who has 
suffered loss or damage as the result (s.22). In this case no such order had been made.
Marcic was successful in arguing a breach of the Human Rights Act 1988, but the Court took the 
view that the inactivity of the defendant only became unlawful on 2 October 2000 when the 
Human Rights Act 1998 came into force and the cause of action under section 8(1) of the 1998 
Act; the cause of action is a continuing one. Marcic was unsuccessful with the claim based on 
nuisance.
Thus, so far as regulation of repair and maintenance of pubhc sewers is concerned, if action is 
not taken under s. 18 of the 1991 Act by the Secretary of State, then it will be considered only as 
a matter of serviceability as assessed by the Director General of Water Services (OFWAT) and 
taken into account when assessing the performance of the water and sewerage companies and 
their asset management plans as part of the five-yearly price reviews. The key indicators that 
OFWAT uses to decide whether a company is maintaining the serviceability of its sewer 
network are aS follows:
• Properties flooded because of insufficient sewer capacity;
• Number of sewer collapses;
• Number of pollution incidents occurring at combined sewer overflows and sewer incidents. 
(OFWAT, 2000).
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However, the Court of Appeal has heard appeals by both Marcic and Thames Water Utilities 
from the decision of the High Court. It allowed the appeal by Marcic who had a “valid claim in 
nuisance under the common law” and the Glossop line of authority referred to above, and the 
issue of misfeasance and non-misfeasance, was no bar to that claim. The Court of Appeal 
dismissed Thames Water’s appeal and held that the company was liable under the Human Rights 
Act 1988 having breached Marcic’s rights under article 8 of the Convention and article 1 of th3e 
first protocol {Marcic v Thames Water Utilities Ltd [2002] EWCA Civ 64). This raises the 
question whether water and sewerage undertakers could be liable in nuisance for rat infestation 
emanating from pubhc sewers that have not been properly maintained.
Of particular relevance to this study is the provision under s.97 (1) of the Water Industry Act 
1991 whereby a sewerage undertaker may enter into an arrangement with a local authority (or 
another specified public body) to carry out sewerage functions in the whole or part of the 
undertaker’s area. Such an agency agreement may provide for the exercise by the authority of 
any of the undertaker’s functions and powers which may be specified, such as the maintenance 
of sewers other than the main or trunk sewers, and/or the baiting of sewers for the control of rats. 
No such arrangement will affect the availability of remedies against the undertaker in respect of 
sewerage functions or failure in their performance. According to Dear v Thames Water and 
others (1993) 33 Con.L.R.43, the liabihty of the local authority as agent can not be greater than 
that of the undertaker, apart from any acts of individual misfeasance (Gamer & Bailey, 1995). 
Except where a specific arrangement provides otherwise, the local authority may itself delegate 
its sewerage functions under s.101 of the Local Govemment Act 1972 as amended by the 
Competition and Services (Utilities) Act 1992.
The provision on agencies is important insofar as local authorities have indicated that the 
sewerage undertakers are progressively bringing these agency agreements to an end, as shown 
by the findings of this present study, and in particular where responsibihty for sewer baiting is 
taken back by the undertaker (CIEH, 2001).
A provision of the 1936 Act which does not impinge directly on the issue of ownership of 
sewers discussed above, but which has a bearing on maintenance by the sewerage undertakers 
are those sewers, that fell within s.24 of the 1936 Act. This section follows from the 
consideration of combined drains above and is complementary to s.20 also considered above. 
Section 24 permitted local authorities to recover the costs reasonably incurred in carrying out
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maintenance work on sewers that until the 1936 Act commenced had been the responsibility of 
persons other than the local authority, in effect combined drains. Unless immediate action was 
required the local authority had to give seven days notice of their intention and consider any 
representations made. Where works of improvement or enlargement were carried out only such 
sum as might have been involved in maintenance could be recovered. The section also brought 
within the ambit of these provisions, sewers in a private street used solely or mainly for to the 
premises served by them, if those sewers were constructed before the commencement of the 
1936 Act and the street had not become repairable by the inhabitants at large (Simes & 
Scholefield, 1952). Section 24 was a new provision in 1936 aimed at preserving the respective 
rights of local authorities and property owners in regard to “public sewers” vested in local 
authorities under s.20 which existed before the 1936 Act came into force and known formerly as 
“combined drains”, or otherwise were the responsibility of private persons.
The significance of this provision is that since the Water Act 1989, these “former s.24” sewers 
have been wholly the responsibihty of the water and sewerage undertaker with the repeal of s.24 
by the 1989 Act (s. 190 and Schedule 27). Whilst the records of these (and other) pubhc sewem 
may be incomplete (see Bradford Metropolitan District Council v Yorkshire Water Services Ltd 
All ER (D) 49 (Sep) [2001] considered below) of greater concem to the undertakers is their 
condition which may be poor as they will be old and in the past will not have been subject to 
regular maintenance checks unless there has been an obvious problem such as a blockage or 
collapse. These, rather than the trunk sewers in many situations are more likely to be the source 
of surface infestations of rats, as they are less likely to have been maintained.
In Bradford Metropolitan District Council v Yorkshire Water Services Ltd All ER (D) 49 (Sep) 
[2001] the complexities of the law and the importance of ownership with respect to maintenance 
were considered. Here Lord Justice Brooke and Mr Justice Nevraian held that a drainage system 
that served only one house and a road did not constitute a ‘public sewer’ and was not a public 
sewer within the meaning of the Public Health Act 1875 on 1®^ October 1937. Again the issue 
was sewage flooding a property, but a new property not served by the pipe in question. The 
sewerage undertaker had referred the complaint to the Council and joint investigations showed 
that the system was blocked in fi-ont of the house. The local authority had served an abatement 
notice under section 80 of the Environmental Protection Act 1990 on Yorkshire Water 
complaining about the deposit of sewage from a pubhc sewer at the property. The sewerage 
undertaker successfully appealed against the notice. Bradford MDC appealed that decision.
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Hearing Bradford MDC’s appeal the Divisional Court referred to a number of cases to help with 
interpretation of the definition of section 4 of the 1875 Act and what constitute drains and sewers 
{Acton Local Board v Baten (1884) Ch D 283, Wincanton Rural District Council v Parsons 
[1905] 2 KB 34, Blackdown Properties Ltd v Ministry o f Housing and Local Govemment [1967] 
1 Ch 115 and British Railways Board v Tonbridge and Mailing District Council [1982] JPL 
310). These related to the “purpose” test for deciding whether a pipe is a drain or sewer. The 
judges were of the view that the original purpose of the guHey in the lane was to protect a 
farmhouse from flooding not to drain the lane, was built by a private person for private persons 
and did not take water from the frontage of Turf House. The pipe was therefore not a public 
sewer just because on 1 October 1937 it took water from both the farmhouse and the lane. The 
position would, it seems, have been different if the local authority had adopted it. In any event, a 
sewer is not "premises" for the purposes of s. 79(1 )(a) of the 1990 Act, {R v Parlby (1889) 22 
QBD 520) wad East Riding o f  Yorkshire Council v Yorkshire Water Services [2000] COD 446)
The judges did suggest that a highway, including an unadopted street, is capable of constituting 
“premise” within the meaning of section 4 of the 1875 Act, but was of no help to the appellants 
in this case because of the original purpose of the pipe.
Section 102(l)(a) of the Water Industry Act 1991 Act gives the sewerage undertaker the power 
to adopt sewers and disposal works situated within their area, or serving part of their area.
Under section 102 (2) the owner of a sewer can apply to the sewerage undertaker to request that 
it adopts the sewer. Whilst the undertaker may agree to do this, it is not legally obliged to do so. 
In deciding whether or not to adopt a sewer, section 102 (5) requires the undertaker to have 
regard to all the circumstances of the case and must take account of specific factors which 
include the method of construction and state of repair, its adaptability to the existing or proposed 
general sewerage system, whether the sewer is constructed under a highway and the number of 
buildings which the sewer is intended to serve and the likelihood of it serving additional 
buildings (section 102(5)(d)).
Under section 199 of the 1991 Act, the sewerage undertakers are required to keep records of the 
location of every sewer vested in the company. Section 200 of the Act places a duty on 
sewerage undertakers to provide local authorities with copies of these records and any 
modifications made to them. They are also required to make sewer records available for public 
inspection free of charge. A sewerage undertaker however is not required to record drains.
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sewers or disposal mains laid prior to 1 September 1989 if it had no knowledge of or reasonable 
grounds to suspect their presence or it is not reasonably practicable for it to discover their course 
(s. 199 (7)). The undertakers were not under a duty from that date and for ten years, to record 
any drain, sewer or disposal main laid before that date unless particulars of it were shown 
immediately prior to that date on a map kept by the local authority.
4.2.2.2 Maintenance and quality o f drains and sewers
Whilst owners of private drains and sewers are ultimately responsible for maintaining either 
sewerage either individually or collectively local authorities have certain powers. Local 
authorities’ (district councils) responsibihties to ensure proper repair of sewers and drains will, 
unless an agency agreement is in place, relate primarily to private sewers and drains. It has been 
shown that local authorities have no powers to act where pubhc sewers are defective although it 
is arguable that they could require sewer baiting under the PDPA’49.
Under s. 48 of the Public Health Act 1936 local authorities have the power to examine and test 
drains and private sewers where there are reasonable grounds for believing them to be 
prejudicial to health or a nuisance, or if it is connected directly or indirectly to a public sewer, or 
defective so as to admit sub-soil water. This would include drains that allow rats to escape and 
such tests include smoke tests or closed circuit television (CCTV) to locate the damaged lengths 
of underground pipe from which rats are escaping, but not testing using pressurised water.
The Building Regulations (the Building Regulations 1991, (SI 1991 No 2768) have been 
revoked and replaced by the Building Regulations 2000 (SI 2000 No 2531) which came into 
force on 1 Januaiy 2002) are made under Part 1 of the Building Act 1984. The Regulations are 
intended to regulate the quality of construction work including materials used. The Regulations 
and Approved Documents deal with such matters as underground drainage (including prevention 
of escape by rodents) under Part H of the Regulations and the hygiene of buildings.
Section 59 of the Building Act 1984 provides local authorities with the power to require an 
owner or occupier of a building (as defined in s. 126 of the 1984 Act) to remedy a drain, private 
sewer, or similar apparatus which is insufficient (satisfactory provision has not been made for 
drainage), or is prejudicial to health or a nuisance. This section also permits the local authority 
to act where the private sewer or drain communicating directly or indirectly with a public sewer 
is so defective as to admit sub-soil water, or where a private sewer or drain is no longer used for 
drainage is prejudicial to health or a nuisance. The requirement can be made by the service of a
101
notice on the owner or occupier specifying the works that need to be undertaken. Where part of 
the sewer or drain is defective and part not, the authority may serve notice only on those owners 
or occupiers of buildings served by the sewer up to the point where it is defective {Swansea City 
Council V Jenkins [1994] C.O.D. 398 and The Times, 1 April 1994 cited by Bates, 2000). It 
should be noted that the term “prejudicial to health or a nuisance” has the same meaning as in 
the statutory nuisance provisions in Part 111 of the EPA’90, previously considered. Persons in 
receipt of such a notice may appeal under s. 102 of the 1984 Act to the magistrates’ court. Where 
the recipients of such notices fail to carry out the necessary works the local authority has power 
to carry out the work itself in default of compliance and recover its expenses.
It has been demonstrated that the law determining ownership of sewers is complex. If works are 
carried out to a public sewer by a person acting under the misapprehension that they were 
repairing his own sewer as required by such a notice, they may recover the expenses incurred 
from the Council or undertaker {Andrew v St Olaves Board [1898] 1 Q.B. 775) (Bates, 2000).
Any person intending to carry out work of repair, reconstruction or alteration to a drain that 
connects with a sewer (public or private), must (with certain exceptions) give the local authority 
24 hours notice under s. 61 (4) of the Building Act 1984. The section prohibits such work 
without notice, but officers in the seminars were of the opinion that rarely is such notice given. 
Whilst repairs are being made an officer of the local authority must be allowed to inspect them. 
Section 16 of the Local Govemment (Miscellaneous) Provisions Act 1976 gives a power to local 
authorities to obtain particulars of persons who have an interest in land. Any person served with 
such a notice (requisition of information) who fails to provide information or provides false 
information is guilty of an offence.
Section 35 also provides authorities with the power to serve notices where a private sewer is 
blocked. The notices are served on each person who is an owner or occupier of premises served 
by the sewer. The notices can require that any obstruction in the private sewer be removed. The 
local authority has power to do the work in default and recover the costs incurred.
4.4 Discussion
The review of the law affecting the control of rat infestations shows that this is a complex area.
It was a view widely held in the seminars, that any review of the legal framework by 
Govemment should take into account both the preventative and precautionaiy principles with
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respect to public health. Golding (1990) suggested that despite its age and need for amendments 
the PDPA’49 remained the single most important piece of legislation enacted on rodent control 
in the 20* Century. That may be so, but local authority officers who can only use the powers 
provided by the Act, feel a review is justified. Such a review should also clarify responsibilities 
and enforcement roles of the various agencies under the PDPA’49.
Yet officers may not be fully conversant with the legal provisions that are available. For 
example Meyer & Murphy (2001) reported that officers had said no powers of entry are 
specified in the PDPA’49, yet s.22 gives clear power of entry. Nevertheless the Act places 
neither local authorities nor central govemment under a statutory duty to have rodent control 
strategies. This is an issue also addressed in Chapter 5. Any review of the law relating to the 
control of rats should take account of changes in responsibilities with respect to public sewers.
It might be assumed that the PDPA’49, providing both the legal basis for local authority 
interventions to control rats and also obligations on landowners, is the main power under which 
infestations are controlled. However it does not require the provision of a rodent control service, 
although local authorities may rely on the provision of such a service to meet their duty under 
the PDPA’49, but use other legal provisions to secure remedies for rat infestations in urban 
areas. The absence of a duty to provide a rodent control service is why authorities may feel able 
to charge. It would be illegal to charge for a service that has to be provided by law.
Greater use may be made of more general public health legislation than the PDPA’49 to control 
rat infestations and conditions giving rise to infestations, such as removal o f harbourage. A 
review of case law reveals a greater consideration by the courts of statutory nuisance than the 
PDPA’49. The greater famiharity with the broad based statutory nuisance provisions may be an 
explanation for this, although few reported cases under these provisions relate directly to rat 
infestations.
It is however not the age of the legislation itself that indicates a need for review although one 
might instinctively believe there is such a need, but whether it meets current requirements. The 
1949 Act replaced the Rats and Mice (Destruction) Act 1919. The long title of the PDPA’49 
indicates its mam purpose “to make permanent provisions for preventing loss of food by 
infestations and for purposes connected therewith”. It can be seen that it was drafted at a time 
when food was scarce (rationing was still in place following the Second World War) and steps 
were required to prevent spoilage of stored foodstuffs and to minimise wastage. That might
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raise a question as to the extent to which it is appropriate for a society in the 2 century and the 
notion of sustainable development. Furthermore it employs terms such as ‘substantial numbers’, 
with no definition, and no guidance has been issued by central govemment.
Part II of the PDPA’49 could complement legislation currently enforced by local authority 
environmental health officers such as the Food Safety Act (1990) and the Food Safety (General 
Food Hygiene) Regulations 1995. However the Minister has not delegated the powers to deal 
with rat infestations associated with food premises to local authorities (Meyer & Murphy, 2001). 
Given that local authorities and the Food Standards Agency (FSA) are the primary bodies 
concemed with the quality and protection of food safety (FSA, 2001) this further demonstrates 
how control has become increasingly fragmented.
There must be a question whether the PDPA’49 Act is adequate for the control of rats associated 
with domestic premises and the current needs of society. It relates largely to treatment of 
infestations rather than prevention. This leads to reliance on the use of rodenticides by those 
undertaking treatments. Weaknesses were identified by Meyer & Murphy (2001) who also 
identified some strengths, namely its flexibility and simplicity (on notices this was confirmed in 
the Albion case), the power to undertake works in default, the amount of discretion and power to 
have refiise removed quickly, although in the light of the Spencer case a local authority would 
have to be careful on this and ensure it was not in breach of any other waste collection duty.
The PDPA’49 does not include any specific power to charge for the pest control; indeed it does 
not require local authorities to provide such a service in the first place. The duty is to take 
reasonable steps to ensure the district is fi’ee fi-om pests. Thus, there appears to be nothing in 
that legislation to prevent local authorities from charging, and general powers under the Local 
Govemment Act 1972 have been used to justify a fee. Comments in the research seminars of the 
present study by participants indicated that some authorities take the view that charging is the 
equivalent of undertaking work in default of compliance with notice served on an occupier to 
deal with an infestation, although no notice is served. This is a highly dubious contention.
Indeed a review of the law in the present study indicates that charging for pest control currently 
may not be legal.
There was evidence that the DETR (now DTLR) itself is uncertain on this matter as officers who 
had made contact maintained they had received ambiguous advice. The issue of charging for 
pest control by local authorities is clearly exercising minds within and outside local govemment
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and is an issue where clarification is required. It seems absurd to have local authorities, even 
neighbouring authorities, with different policies on charging for treating rat infestations. This is 
something on which the Govemment could make a definitive statement or clarify the law by a 
specific legislative change. Altematively it will require action in the Courts, which is unlikely, 
due to the cost. It is more likely that the pubhc will not utihse a fee-based service. The effect of 
charging for pest control on strategies is considered in more detail in Chapter 5.
Two further matters arise from the Albion case. Firstly, there was the reluctance of Railtrack pic 
to deal with an infestation (and there was no submission that there was no rat infestation). Local 
authority officers had raised concems about railways as the source of rat infestations, in the 
research seminars. The attitude in the Albion case was also apparent in Wandsworth LBC v 
Railtrack fic, [2001] All ER (D) 410 (Jul) where the company unsuccessfully appealed against 
the earlier judgment on behalf of the local authority who had brought proceedings alleging, inter 
alia, public nuisance as the result of pigeons nesting under a railway bridge over a public 
thoroughfare. It was mled that it was no defence for Railtrack pic to say that the authority had 
its own statutory powers to maintain roads and deal with pigeons, or that keeping the pigeons out 
of the bridge would only cause them to move elsewhere.
The second matter raised is the need for local authorities to be carefiil how notices are drafted 
and in particular, although not considered by the Divisional Court, the specification of steps to 
be taken to deal with a problem. Local authorities should not take a mechanistic approach to 
producing notices, because a procedure for the service of notice is correct under one piece of 
legislation, it does not follow that it will be correct for other pieces of enviromnental health law 
where there is a power or duty to serve notice. Under the 1949 Act it is clearly easier to give 
notice than some other legislative provisions enforced by local authority environmental health 
officers. Part VI of the Housing Act 1985 (Legal Research Institute, 1998) and Part III of the 
EPA’90 for example. It has been held, however that whether or not works have been adequately 
described in an abatement notice under the 1990 Act should be decided applying practical 
common sense {Stanley v London Borough o f  Ealing [2000] EnvLR DI8).
There is no duty on the water undertakers either in the 1949 Act or the Water Industry Act 1991 
to undertake any assessment or treatment of rat infestations in the sewers, nor to keep the local 
authorities informed of such activities. This is a clear omission at a time when public bodies 
have a tendency to focus resources only on those requirements and duties set out in statute.
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There is a national protocol agreed between Water UK and the Local Govemment Association 
(LGA) (LGA, 1999) so that information on sewer baiting and baiting strategies generally should 
be shared. This protocol arose from meetings between the Water Industry, Govemment and the 
LGA, (Cartwright, \999,pers.comm.).
The Leeds v Spencer case raised an important point conceming the relationship between powers 
under the PDPA’49 Act relating to infestations and duties under other legislation. It points to 
any strategy for controlling rats being not just a matter of using the 1949 Act, and any such 
strategy must necessarily affect a range of local authority services. The courts will always 
consider the local authority as a single entity, a body corporate, and failure of internal 
communications and liaison between departments will not be excused, (see for example Dinejwr 
BC V Jones (1987) 19 HLR 445 and R v Hackney London Borough Council, ex p. Evanbray Ltd 
(1987) 19 H.L.R. 557, QBD). The range of legislation means that a number of different 
departments within a local authority will have some involvement, as demonstrated in the Leeds v 
Spencer case. The case considered the frmction of local authorities as waste collection 
authorities and demonstrated the impact this can have on pest control fimctions. Local 
authorities should recognise that Part II of the Act dealing with waste management is part of the 
legal framework for controlling rat infestations. In practice waste collection and litter provisions 
of the EPA’90 Act tend to be the responsibility of a different section of the local authority from 
pest control and those officers charged with enforcing the PDPA’49. At the same time Part II 
and regulations made under it also regulate the disposal of controlled waste (including special 
waste) and this will include waste poisons and baits used for rat control.
A review of the law has shown that the statutory nuisance provisions can be used to secure 
removal of accumulations that provide harbourage for rats. An accumulation or deposit of 
putrescible matter that could attract vermin and thus be prejudicial to health could be a statutory 
nuisance under Part III of the 1990 Act, although inert matter that is merely an eyesore or poses 
a risk of physical injury could not {Coventry City Council v Cartwright [1975] I W.L.R 845). It 
is also possible that an infestation within a dwelling could render the premises a statutory 
nuisance as suggested by the House of Lords in Birmingham City Council v Oakley. The 
provisions of the 1990 Act can also be used where there are defects to drainage. Where a local 
authority is satisfied that a statutory nuisance exists th g  have to serve an abatement notice even 
where another regulatory regime may be in place {R v Carrick DC ex parte Shelley [1996] 
EnvLR 273 where the Environment Agency also had powers which could secure a remedy).
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Where the local authority is the enforcing body for the regimes available to remedy a situation 
then the decision which provision to apply is for the local authority, but it has a duty to go down 
the route chosen to secure the remedy {Nottingham Corporation v Newton [1974] 1 WLR 923). 
Thus there is an overlap with the PDPA’49. The statutory nuisance provisions also apply to any 
“pond, pool, ditch, gutter or watercourse which is so foul or in such a state as to be prejudicial to 
health or a nuisance” (Public Health Act 1936 s.259 (l)(a)) and where such a watercourse is the 
source of an infestation, local authorities can utihse this provision, although this does not extend 
to larger watercourses such as estuaries and the discharge of sewage (R v Falmouth and Truro 
Port Health Authority ex parte South West Water Ltd [2000] 3 All ER 306). An authority can 
choose to leave the choice of means of abatement to the perpetrator of the nuisance, but if the 
authority used its discretion to require the means of abatement, then they would have to be 
specified.
In addition to specific legislation local authorities have a duty under the Local Govemment Act 
1999 to secure ‘Best Value’. They “must make arrangements to secure continuous improvement 
in the way in which its fimctions are exercised, having regard to a combination of economy, 
efficiency and effectiveness” and authorities must conduct best value reviews o f functions. This 
may be seen as an added complication, however it does also provide an opportunity to reassess 
how the pest control service is provided and whether the local authority’s approach to 
controlling rats is adequate. The control of rats must also certainly be an integral part of the 
community strategy under the Local Govemment Act 2000, but does not obviously permit 
charging for a service. It seems it will require implementation of the proposals in the local 
govemment White Paper (DTLR, 2001b) to clarify the position.
Most private contractors that I  come across never use loose bait at all and I am beginning to think we
shouldn’t  I  know rats love loose bait. if  they shy away from blocks, [then] if  we use them and get no
takes the infestation may still be there. ” -  Local Authority EHO at a regional seminar.
One area that poses a problem for those undertaking treatments is the conflict between what are 
seen as efficient methods for the eradication of rats and the need to prevent harm in the wider 
environment. The use of loose baits would not be considered safe (unless perhaps inserted at 
some depth into an active burrow with no spillage) and so baits are usually provided in bait 
boxes. As discussed in Chapter 2 bait containers will not be approached until the fear of a 
strange new object is overcome, and then visits may be of no more than 15 -20 seconds (Quy, 
2001a). However rat behaviour is the same whether or not a container is present at each bait
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point and whatever precautions are taken to protect poison baits, the safety of rodenticide 
treatments can be jeopardised by rats canying baits away and abandoning them in the open. Yet 
preventing bait transfer minimises the chance of any bait being eaten at all (Quy, 2001a). The 
use of tamper-resistant bait boxes which protect baits from non-target species and are used so 
that operatives can be satisfied that they are complying with the law, do not actually avoid bait 
becoming available in the environment -  the very purpose of some of that legislation.
The necessary obligations under health and safety legislation, if followed fully, will increase the 
time taken to undertake a treatment. From a commercial point of view this poses a problem for 
companies and for local authorities may be perceived as an added burden when a service is felt 
to be under-resourced. Regardless of any specific requirements in other legislation, the 
treatment of rats should be carried out so as to comply with the duties under the 1974 Act.
Under COSHH a generic risk assessment may not be adequate to comply with the regulations, 
and each treatment site should be assessed to ascertain if there any particular risks, for example 
where children could gain access to bait or bait could be spilled so as to contaminate foodstuffs. 
Local authorities in the Greater Manchester area have produced a risk assessment document to 
facilitate adequate risk assessments (CIEH, 2001). Compliance with the regulations should also 
ensure that any rodent bodies and rodenticide remaining on completion of the treatment is 
removed and disposed of safely.
The Management of Health and Safety at Work Regulations 1992 (SI 1992 No 2051) cover the 
whole area of work, not just the use of hazardous substances. Again risk assessment, health 
surveillance, and information on dangers and safe working practice and measures have to be 
provided by employers including adequate training. Employees must use all the provided safety 
measures.
The Food and Environment Protection Act 1984 (“FEPA”) contains provisions relating to the 
approval of rodenticides before they can be sold, stored, used or advertised. This approval is 
usually in two parts, specific conditions of approval and general conditions or “consents” 
relating to the sale, supply, storage use and advertisement of pesticide products. The system of 
controls demonstrates again the complexity of provisions for the control of rats. The Biocides 
and Pesticides Assessment Unit (BP AU) of the Health and Safety Executive (HSE)) evaluates 
applications under the Control of Pesticides Regulations 1986 for approval of non-agricultural 
pesticides such as household and professional-use hygiene insecticides and wood preservatives
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(HSE, 2001). The Pesticides Safety Directorate of DEFRA handles applications for 
“agricultural” pesticides. HSE took over responsibility for the processing of rodenticide 
products from MAFF in 2000 (HSE, 2001). Existing products have been updated accordingly 
whilst new products will be processed by BPAU as “non-agricultural” pesticide products. The 
fact that two different agencies are involved can lead to confusion.
General obligations under FEPA are imposed on users to take all reasonable precautions with 
regard to storage and transport of pesticides, so as to protect humans, creatures and plants, and 
safeguard the environment. Sellers, suppliers, storers and commercial users must be competent 
in their duties. Commercial users must have received instruction and guidance on the safe, 
efficient and humane use of pesticides. Safe use of rodenticides may therefore be taken to 
include:
• Maintaining up-to-date maps of the locations of all bait stations, with land occupiers advised 
of all locations and changes of location;
• Adequate frequency to check bait which will be more frequent where there is an actual 
infestation;
• Proper access to all baiting points;
• Frequent and regular searching for, and proper disposal of bodies where there is an 
infestation;
• Proper record keeping of quantities and type of bait laid and of visits; and
• Demonstrable proper training of all rodenticides users (Meyer 1999; Meyer 2000)
Compliance with FEPA and general Health and Safety law means that there should be a 
thorough survey of the site before treatment (HSE 1995; HSE 1999). Occupiers of the site 
should be advised as to the rodenticide being used; the reasons for the choice; basic precautions 
to be taken (including not interfering with the bait); what action to take in the event of an 
accident or incident; and what to do particularly in the event of a bait spillage or discovery of 
rodent bodies. These provisions, though necessary, can appear to pest control professionals who 
rely on the use of rodenticides, to conflict with effective rat control, and add to the cost of 
treatment.
HSE investigated 254 complaints in connection with the use of pesticides in the 12 months to 31 
March 2000, an increase of 70% over the number investigated the previous year (HSE, 2000) It 
is not clear how many related to the use of rodenticides. HSE inspectors issued 154 enforcement
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notices and 30 cases were brought to court. Of the 254 complaints, 83 alleged ill-health caused 
by exposure to pesticides from work activity, an increase of 15% over 1998/99.
In addition to the legal controls over how rats may be controlled, there is the problem of the 
condition of drains and sewers. Part H of the Building Regulations has recently been reviewed 
(DETR, 2000a) and the new Approved Document under the Building Regulations 2000 comes 
into effect on I April 2002 (DTLR, 2002a). It has strengthened the provisions with respect to 
the control of rat infestations. The author responded to the consultation advocating better 
provisions to prevent rat infestations (CROSS, 2000). Although there are British Standards and 
Approved Documents to assist compliance with the Building Regulations, not aU drainage work 
is subject to Building Control. Nevertheless the effectiveness of the new provisions will depend 
upon how well they are enforced both to prevent rat infestations by way of design and to prevent 
leakage and failure as the result of poor workmanship in installation.
The complexities of sewerage law were demonstrated in the Bradford case. If Bradford MDC 
had been successM it has been argued that the water and sewerage companies would have faced 
added pressure on their resources (CROSS, 2001). However unlike local authorities as private 
companies they are free to borrow money and have profits that can be invested in resolving such 
problems (CROSS, 2001). Either way the situation is not satisfactory and illustrates the need for 
a review of sewerage law, although in the past the Govemment has not accepted this need 
(Hansard, 1998).
It may be that any rat control strategy should include some more stmctured approach to 
assessing conditions of drains and sewers and taking action where there are defects before a rat 
infestation occurs. However this would require a broad interpretation of the legislation, and in 
particular whether a defect makes the drain or private sewer “insufficient” or “so as to admit 
subsoil water” (as well as permit rats to escape). The alternative route would be to argue that 
defects allowing rats to escape make the premises a statutory nuisance but as has been shown the 
courts do not consider sewers as premises {Rv Parlby (1889) 22 Q.B.D 520 wad Fulham Vestry 
V London County Council [1897] 2 Q.B. 76). It may be that in any event s.60 of the Building 
Act 1984 which apphes only to buildings, should be revised as it refers only to the admission of 
subsoil water but not the escape of sewage (nor rats).
The legal framework relevant to the prevention and control of rat infestations has become 
increasingly complex. Organisations that have a part to play in controlling rat infestations have
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also become increasingly fragmented. A sewerage undertaking is less likely to invest in the 
control of rats when the ageing sewer network means that such investment as is made is directed 
to matters of maintenance to ensure compliance with the serviceabihty standards set by the 
Director General. Similarly with Railtrack, as can be seen from doe Albion case, the actual 
control of rat activity did not appear to be a priority. Despite the provisions relating to litter in 
the Environmental Protection Act 1990 and the powers available to local authorities under 
the1949 Act, the priority for expenditure at the present time is likely to be on maintenance of the 
railway.
In the event when the Albion case was remitted to the magistrates court, legal advice to Basildon 
DC was that the matter be terminated, largely because of issues around the wording of the notice 
that were not considered in the Divisional Court (Chaplin, 2002, pers.comm.). It is known 
however that, as the result of proceedings under the PDPA’49 brought against Railtrack by an 
adjoining authority an agreement had been reached on the way Railtrack would deal with future 
concems about the condition of land owned by it. This agreement included contact names and 
telephone numbers, but it is not known whether it has been invoked or how effective it has been. 
Advice to Basildon BC was that such an agreement although not legally binding would prove 
effective evidence in any future litigation (Chaplin, 2Q02,pers.comm.).
4.5 Conclusion
The complexity of the law regulating how rodent control is undertaken and on sewers and drains 
is a consequence of piecemeal development over many years. There is an argument for 
consohdating the provisions into a single piece of legislation for each area. This would be 
simpler for both local authorities and pest control servicing companies.
In view of the findings in this part of the study it is suggested that there are possible areas of 
reform that would improve the legal framework within which local authorities and others operate 
so as to enable society as a whole to exercise better prevention and control of rat infestations: -
i. Under a revised PDPA’49 consideration should be given to estabhshing a duty on the 
relevant Secretary of State (Secretary of State for the Environment, Food and Rural 
Affairs) to develop a national rodent control strategy. Altematively it could be a specific 
requirement on local authorities under the 2000 Act (see below). No such strategy exists 
at the present time and as is further demonstrated in Chapter 5, those professionally
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involved in pest control believe that it will be an important development;
ii. Include within a revised PDPA’49 Act a general duty on occupiers and owners of land 
including buildings, to ensure that land is kept reasonably free from rats. This should 
include all statutory undertakers, and privatised utilities such as Railtrack pic. In the 
absence of any changes in the law, local authorities should seek to reach agreement with 
the various undertakers so that there is an agreed approach that includes contact names and 
telephone numbers;
iii. Provide specific powers within a revised PDPA’49 to allow local authorities to remove 
harbourages where there is a potential threat of an infestation and to recharge the land 
owner or occupier once satisfied that this harbourage is not the result of a failure on the 
part of the local authority itself;
iv. Give legal status to the national protocol on rodent control and haison between sewerage 
undertakers and local authorities (this could be done within the proposed Water Bill 
(DETR, 200e)), and reintroduce a duty on local authorities to notify DEFRA annually of 
its rodent control activities under a revised PDPA’49;
V. Provide specific duties on the owners and operators of drains and sewers to control 
infestations (which could be done in the proposed Water Bill (DETR, 200e));
vi. As an alternative to amending the PDPA’49 require that either as part of the community 
strategy under s.4 of the Local Government Act 2000, local authorities have a local rodent 
control strategy to include the prevention of rat infestations. In developing such strategies 
there would be a requirement to consult with relevant bodies, and this would have the 
benefit of improving liaison;
vii. The Government should take steps to clarify the legal position with respect to the charging 
by local authorities for the pest control service, it is dubious at this time whether such 
charges are legal;
viii. Review the law of drains and sewers, removing the ambiguities surrounding the definition 
of “sewer” and what is a “public sewer”. Many homeowners do not realise there is such a 
thing as a “private sewer” until there is a major fault. The Government could introduce a 
bill to vest all private sewers in existence on 1 September 1989 (when the privatised 
sewerage undertakers took over public sewers) in the sewerage undertakers. This would 
go further than the Adoption of Sewers Bill introduced unsuccessfully by Andy King MP
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(House of Commons, 2001) so that adoption would not require apphcation by owners;
ix. Under a revised PDPA’49, pest control companies should be required to notify the local 
authority of those locations where they are baiting for rats, and of any circumstances they 
identify which could lead to or contribute to a rat infestation;
X. Meyer and Murphy (2001) have also suggested that the powers specified in Part II of the 
PDPA’49 should be delegated to local authorities and this seems logical; and
xi. Consideration should be given to consolidating the legislation regulating how rodent 
control is undertaken in one piece of legislation, and this is something that could be 
undertaken by the Health and Safety Commission.
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CH APTER 5.
PUBLIC ADMINISTRATION AND THE CONTROL OF RATS
5.1 Aims
The legal framework within which local authorities and pest control companies have to work has 
been considered in Chapter 4. For local authorities the effectiveness of the legislation is, to a 
large extent, a function of the use made of it. Utilisation of these powers or the means by which 
duties imposed by the law are met, can vary. Indeed often it is local pohcies and procedures that 
determine how effectively and indeed if, a service is to be provided. The aim of the aspect of the 
present study reported in this chapter has therefore been to examine the administrative structures 
and in particular the interrelationships between relevant agencies within the legal framework 
previously described. The attitudes and views of those responsible for managing rodent control 
in local authorities are also relevant in this context and an attempt has been made to assess these.
Policy objectives, which led to the creation of offences by Parliament in the first place may be 
achieved at the local level by administrative procedures. In this context the term adminisfrative 
procedures is not limited to that where the law specifically established an administrative 
framework to secure a policy objective, for example the granting, suspension and revocation of 
licences to regulate environmental quahty or protect the environment under the EPA’90 
(Battersby, 1998c); Rather, it refers to how the problem of rat infestations is managed, for 
example by the provision of a pest control service. Although permitted under the law, the 
provision of such a service is not a requirement, but by providing a service that is responsive to 
complaints, people are encouraged unknowingly to comply with the provisions of the PDPA’49, 
and the local authority can also demonstrate compliance with the duty to inspect its district.
52 Methodology
In order to examine the administrative structures currently in place for rat control a number of 
methodologies have been used. These include
• A postal survey of local authorities (see Appendix 2)
• A postal survey of pest control companies (see Appendix 2)
• Three regional research seminars (see Appendix 4)
• A postal survey of DPHs (see Appendix 2)
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Details on the postal surveys and the regional seminars have been included in Chapter 3.
In addition to being invited to the regional research seminars, letters were also sent to the 
sewerage undertakers as part of the assessment of the economics of the control of rats. Some of 
the information from replies is included here in section 5.3, as it is relevant to the issue of sewer 
baiting. Discussions and correspondence with representatives of interested bodies and 
individuals have been undertaken throughout the four years of the study.
53 Results
As discussed in Chapter 4, the PDPA’49 merely requires that local authorities take such steps as 
may be necessary to secure so far as practicable, that their districts are kept free from rats and 
mice (s. l). The postal survey of local authorities conducted in the present study, asked questions 
about the provision of a pest control service. All but one local authority responding to the 
questiormaire provided a rodent control service. Of the 167 responding local authorities, 139 
(83.2%) provided an in-house pest control service, whilst 24 (14.4%) had contracted out the 
service. Three authorities provided a combination of in-house and contracted out services. The 
service was contracted out at “at peak times” when it was difficult for the authorities’ own staff 
to meet demand.
Given concerns about rats in sewers and comments received in the pilot survey (Battersby & 
Pond 1997) about sewer baiting, local authorities were asked about their relationship with the 
water and sewerage undertakers. Bentley (1960) has pointed to the need to control the rat 
population in the sewer, stating it “almost always pays to attempt control”. Table 5.1 indicates 
the range of administrative arrangements for organising sewer baiting. Most often local 
authorities as agents undertook the baiting themselves, although in over a third of cases the 
sewerage undertaker or their contractor undertook the baiting.
As those sewers subject to baiting are the public sewers vested in the sewerage undertakers, it 
was thought appropriate to ask about the extent to which local authorities are acting as agents for 
the sewerage undertakers and how sewer baiting is funded. Of the 167 respondents to the postal 
survey in this study, 70 (42%) said that there was an agency agreement with the sewerage 
undertaker and 96 (57%) said there was not. The picture is slightly comphcated by those 
authorities with more than one sewerage undertaker operating in the district, and three 
respondents were unable to answer this question. Of those authorities without an agency
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agreement, 52% said there had been such an agreement within the previous five years and 48% 
had had no such agreement within the previous five years. Table 5.2.indicates how the situation 
varies regionally. The results with respect to the liaison between local authorities and the 
sewerage undertakers and the funding of sewer baiting are recorded in Table 5.3. .
TABLE 5.1
Administration of, and arrangements for organising sewer baiting (if any) by local 
authorities in England and Wales responding to the postal survey in the present study
n = 174*
Arrangement Number of responses (%)
LA* undertakes directly 74 (43)
LA* contractor 6 (3)
Sewerage undertaker directly 20 (11)
Sewerage undertaker's contractor 44 (25)
No sewer baiting 21 (12)
Other 9 (5)
Legend
The number of responses exceeded the number of returns as in some authorities there are different 
arrangements with adjoining undertakers within the authority, i.e. the local authority crosses the 
boundary of two companies, and in some cases there is a combination of approaches so that more 
than one box was ticked 
*LA = local authority
Water and sewerage companies were asked for further information given that the postal siuyey 
of local authorities had suggested that the sewerage infrastructure was a substantial source of 
above-ground infestations (as discussed in Chapter 3). In their reply Thames Water stated that to 
suggest a link between above-ground infestations and sewerage “is typical of the incoherent 
thinking which continues to be publicised by the pest control industry”. Test baiting had been 
used to establish trends in rat population and the effectiveness of the baiting pohcy (Channon et 
a l, 2000). The company had also looked at the vahdity of different types of bait and poisons 
and the ways of presenting the bait to rats m a palatable form which does not degrade in the 
sewer environment. The respondent also said the company “alerted the industry to the risks of 
rodent attack on plastic pipe work” and had changed arrangements with contractors to enable 
them to better manage and monitor their work. It was reported that a study carried out for 
Thames Water over more than 12 years in a London borough had confirmed a steady decline in 
the sewer population ranging from between 150% and 600% despite a cyclical variation in 
rodent population. It is understood that this was a reference to Channon et a l (2000).
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TABLE 5.2
Number of local authorities in England and Wales, by region, responding to the postal 
survey in this study who have, or have had in the five years prior to 1998, an agency 
agreement with the water and sewerage company
Region
Number of 
returns (%)
Authorities with an agency 
agreement with the 
sewerage undertaker
Authorities having no agency 
agreement now but had one in 
the past 5 yrs
YES NO YES NO
London* 17(52) 1(6) 15(94) 12(71) 3(18)
Wales 8(36) 7(88) 1(12) 1(12) 0
North West 21(49) 19(91) 2(9) 1(5) 1(5)
North East 9(39) 7(78) 2(22) 1(11) 1(11)
Eastern* 20(42) 4(21) 15(79) 6(32) 9(47)
East Midlands 21(53) 12(57) 9(43) 6(29) 3(14)
West Midlands 14(42) 10(71) 4(29) 2(14) 2(14)
South Eastern 27(40) 4(15) 23 (85) 11(41) 12 (44)
South West 19(42) 4(21) 15 (79) 6(32) 9(47)
Yorkshire & 
Humberside 11(52) 1(9) 10(91) 9(82) 1(9)
* One respondent did not answer this question
TABLE 5.3
Funding arrangements and liaison on sewer baiting with the sewerage undertaker as 
reported by local authority officers in England and Wales in the postal survey of the 
present study
n = 140
Funding /liaison on sewer baiting Positive response -  
Number (%)
Negative 
response 
Number (/%)
Baiting fully fimded by undertaker* 110(78 6) 30(214)
*LA & Undertaker meet >2 a year 12 (7.2)
*LA and undertaker meet annually 18 (10.8)
*LA and undertaker meet when necessary 70(41.9)
Never meet 53(31.7)
Other 14 (8.4)
Legend
27 respondents were unable to answer on how sewer baiting was funded; the percentage for frequency of 
liaison does not add to 100 due to rounding; * LA = local authority
Yorkshire Water said that sewer baiting is carried out throughout the company’s area “on a 
planned reactive basis in conjunction with Environmental Health Officers”, This arrangement 
had possibly arisen as the result of problems encountered in previous years. In Sheffield in 1999 
the number of complaints was reported to have risen by 40% in the previous year (Sheffield
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Evening Telegraph, 1999). According to the newspaper, the council blamed Yorkshire Water, 
who had taken over sewer baiting. Whatever the merits of the criticism, it would seem to have 
indicated a lack of liaison with local authorities. However as part of this study the local 
authority informed the author that whilst a year previously there had been dissatisfaction with 
the water company, since the start of 1999 there had been closer collaboration. This was 
achieved through the formation of a local authority liaison committee led by Sheffield City 
Council. The group consists of representatives from local authorities, Yorkshire Water and their 
pest control contractor. It meets every three months to discuss arrangements for, and problems 
with, sewer baiting. Whilst it is not claimed that aU the problems have been solved (there 
remains a high level of surface infestations) at least a system had been created which permits 
better communication between the organisations (Wilkinson, 1999,pers. comm.). There may 
still remain a question whether funding is adequate, or whether the methods are effective.
South West Water did “not consider rodents to be a significant problem” in the sewers. The 
majority of public sewers are relatively small, predominantly of 150mm diameter and the old 
“brick barrel” sewers in particular were seen as more vulnerable to infestations. These were said 
not to be common in the South West. Since 1995 the company has been “reluctant for local 
authorities acting as our Sewerage Services Management Contractors (previously agents) to sub­
contract their rodent control work including financial allocations to their own environmental 
health departments”. The company was of the opinion that a significant amount of expenditure 
in previous years had been spent on test baiting rather than treatment. The company now pays 
for eradication only in areas where there is evidence of infestations. It was reported that more 
emphasis has been put on those areas, and in-house teams concentrate almost entirely on baiting 
where evidence of rats has been observed during normal maintenance duties. The company’s 
operatives have been trained to undertake rodent control measures. It was further maintained 
that sewers “are not an ideal habitat for rats” (contrary to much existing evidence) although it 
was acknowledged that they could be a source of food and a means of travelling fi’om one place 
to another. It was fiirther argued that rats could enter sewers and drains whether they were in 
disrepair or not, via gratings, gullies and combined sewer overflows, with defects simply 
increasing the number of potential entry points.
Southern Water maintained that it worked closely with local authority environmental health 
departments and pest control contractors to prevent and control any infestations in sewers and on 
sites. It was also maintained that they would fund “proactive baiting programmes in areas of
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known infestation and structural repair work, including the sealing of redundant private drains, 
to minimise available harbourage sites.”
In Severn Trent, sewer baiting is “usually undertaken as a joint exercise with local authority 
Environmental Health Departments who will bait the surface”. The bulk of rodent control 
activity by Wessex Water was said to be sewer baiting. The work was carried out by a 
combination of in-house staff and contractors. In the larger urban areas, it was said to be more 
beneficial to contribute financially to the efforts of the council pest control section. The 
response fi’om Anglian Water was that a national fi*amework for an effective strategy for rat 
control in urban areas was long overdue. Expenditure on rodent control had remained consistent 
over the last four years and no significant changes were anticipated. The approach to control 
remained unchanged, occurring after contact from local authority environmental health officers 
or where rodent activity had been identified during sewer maintenance work. Sewer baiting 
programmes are then triggered, and undertaken by in-house teams or by environmental health 
departments where the company meets the cost.
The survey of pest control companies revealed that seven of the responding companies had a 
total of 41 contracts to provide the local authority pest control service, and the maximum number 
of contracts by one company was 17. This was a servicing company with national coverage. 
Many of the respondents operated in a single geographical region. Two companies provided the 
sewer baiting service for water and sewerage undertakers directly whilst one said they were 
acting as sub-contractors for the local authority.
As the pest control servicing companies are dealing with rat infestations in a range of locations 
within local authority areas, it was thought appropriate to ascertain the extent to which there is 
liaison with the local authorities in their areas of operation. Five out of 35 respondents to the 
question (14%) indicated that there was liaison to discuss issues relating to the control of rats. A 
fiirther 10 (29%) typified this liaison as “some” such as speaking to local authority technicians in 
the field or telephone calls when there were particular problems. The majority 20 (57%) said 
there was no liaison at all.
If the control of rats has the prevention of disease and the protection of pubhc health as its 
rationale, it might be assumed that there would be some form of liaison with the DPH so as to 
consider the effectiveness and health impact of any rat control strategy and related health 
surveillance issues. In the postal survey of DPHs, for the present study, (described in Chapter 3)
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21 (34%) said there was no liaison with the local authority with regard to rat infestations and 
their control. Forty (66%) said that there was some liaison but 20 of these typified this as “rare” 
with 19 typifying it only “as necessary”. Only one described the liaison as “regular” and in no 
instances was it thought of as “frequent”. Local authorify officers in the regional seminars rarely 
raised the issue of liaison with other pubhc health professionals, such as the DPH.
As described in Chapter 3, the regional research seminars for this present study provided an 
opportunity for those directly involved in the control of rats to articulate some of their concerns 
and to expand on some of the points raised m the postal surveys so far as their attitudes were 
concerned. Each person listing the best things and the worst aspects of their work helped to 
identify their attitudes. These are given in two lists over-page. Three quotes from the seminars 
are also included to indicate some of the attitudes prevailing.
Officers used different forms of words when asked to provide their responses to the best and 
worst elements of their work. These have been aggregated under brief headings in an attempt to 
draw the views into smaller number of points. In the ‘worst’ column the matters at the top of the 
column were frequently mentioned by most of those attending the seminars whereas in only two 
or three instances were those at the bottom mentioned. For some representatives it was also 
clearly difficult to think of three good aspects. Although overall there was common ground on 
many of the issues, some tensions between the approach of local authority officers and 
representatives of commercial companies were also revealed as fypified by the quotes below 
which highlight the commercial sector’s concern at the approach of local authority officers.
An issue of concern raised at the seminars was that of charging for the treatment of rat 
infestations, and the legality of this is addressed in Chapter 4. There appeared to be two schools 
of thought amongst the local authority officers attending the seminars. One was that to charge 
would make people reluctant to notify the authority about any infestation and therefore hamper 
control. The second was that it was the only way to ensure the service could be adequately 
resourced. Some of those authorities charging a fee were said to waive any charge where the 
occupier was in receipt of some form of benefit, and others would only charge for the actual 
treatment but not the first visit to investigate.
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Listing of the “best” and “worst” aspects of working to control rats as identified by 
participants in the regional research seminars
BEST WORST
Frequent public contact, providing an important 
pubhc health service
Prevention of disease and damage 
Resolving sometimes difficult and complex 
problems
Derive income and revenue (raised by local 
authority representatives not just commercial 
companies)
Ensures up-to-date sewer and drain information 
is obtained
Use of geographical information system to plot 
infestations and help devise strategies 
Challenge to resolve problems
Flexibility and variabihty of work
Lack of resources and strategy for pest control (at 
the local and national level as well as within 
companies such as the water and sewerage 
undertakers and Railtrack pic)
Bureaucracy and bureaucratic procedures 
Inadequate information on and condition of 
drains and sewers (including results of water 
company surveys)
Practical problems such as difficult access, lack 
of liaison with the water companies, working in 
the pubhc highway
Inadequate refuse storage and fly-tipping
High public expectations which cannot always be 
delivered
Lack of information and research on rats and rat 
infestations to help inform effective strategies 
and treatments
Legislation dated, complex and unclear 
Inconsistent and inadequate performance of some 
pest control companies 
Too much data collected 
Diseases carried by rats
Rats used as an excuse for other problems in the 
community
Record keeping_________________________
“There is inconsistency between local authorities, and even within the same authority — one EHO 
threatened to close a school after a rat had been seen. Yet in a baker’s down the road there were stale 
bread crumbs, dough behind cookers, and fa t -  it was disgusting... they had rats inside, and they had 
actually chewed all the plastic pipes and were coming through the drains, but yet no threat to close them 
down. ” Representative of pest control company
“Some o f  the EHOs I have dealt with have been very helpful, in other cases they have been less helpful. 
Representative of pest control company
From the other side it was said
“Some companies are there ju st to make a profit and not do a complete treatment” -  Local authority pest 
control officer
During the present study the author was informed of the circumstances surrounding contact with 
one local authority following the sighting rats in the rear garden of a rented house. The local
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authority informed the tenant that if an officer visited and found the source of infestation on the 
property, they would be charged at least £50 for the treatment (an approach confirmed by the 
author (Murphy, 2002pers. comm.). This deterred the tenant from requesting a visit, as it was 
feared defects in the drains, and a derelict garage at the end of the garden, were factors in the 
infestation (Crowley, 2^t^\,pers. comm.). Yet such matters, including any breaks in the 
drainage system however would have been the responsibility of the landlord whether under the 
PDPA’49 or Statutory Nuisance provisions of EPA’90. The local authority could have served a 
notice on the owner to secure a remedy if it had investigated the problem. Should more local 
authorities take this approach there will greater under-reporting of infestations, and greater 
unreliability of local authority figures.
The adverse impact on reporting and treatment of infestations if local authorities charge for 
treatment is clearly of concern to the NPTA (NPTA, 2001). That body refers to one local 
authority officer writing to tell them of the introduction of a standard £25 charge (£10 for senior 
citizens and free to householders in receipt of means-tested benefits) from April 2000 which led 
to an “alarming drop in treatments” so it was decided in June 2001 to return to free treatments 
for domestic rodent infestations, (NPTA, 2001).
Those attending the research seminars in the present study were formed into six smaller 
discussion groups in total and asked to come to a consensus on the most important matters, up to 
a maximum of five, where improvements are required with respect to the control of rats. These 
again have been brought together under simplified headings and are set out in Figure 5.1.
Chapter 3 set out the methodology for the research seminars, and the view was expressed on 
every occasion, although in different ways, that there should be a statutory framework to secure 
better liaison between local authorities and sewerage undertakers. It was argued that this should 
include a requirement that all results of sewer surveys by undertakers be reported to local 
authorities. This would provide information on condition and level of rat activity.
It was felt that obligations on sewerage undertakers should be to:
• Meet prescribed standards on sewer baiting; these to be set following an independent review;
• Have a central authority for quality control of companies on rat control;
• Have better regulation of the water industry with respect to rat control; and
• Have quahty and not just cost criteria when letting contracts for rat control.
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FIGURE 5 .1
Key areas for improvement which would facilitate more effective control of rats as 
identified by participants in the six discussion groups at the research seminars
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It was also considered that there should be national guidance and co-ordination of local 
authorities with respect to pest control. This could include meaningful benchmarking and 
performance indicators. It was generally felt that the lack o f guidance from central government 
led to a more disjointed and inconsistent approach by local authorities. It was also suggested 
that an inter-agency approach should be developed at the local level, building on established 
partnerships where this was possible and such partnerships should include MAFF (now 
DEFRA), sewerage undertakers and the local authorities in the region.
Strong views were expressed on the lack o f communication between agencies, and that this had 
become worse since privatisation. Few of the local authority officers present knew the name of 
the most appropriate contact at the sewerage undertaker. The water company representatives 
present were largely unknown to the officers from the local authorities within that company area. 
The need for improved communications and co-operation between all agencies involved, that is, 
local authorities, sewerage undertakers and pest control companies, coupled with better national 
statistics on rat numbers, levels o f infestation and sources, was highlighted.
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At the seminars one local authority EHO commented that the sewerage undertaker had 
undertaken to centralise responsibility for sewer bating. It had been arranged for the person 
responsible to visit the county pest control liaison group and explain to the pest control managers 
and EHOs the options available (for rat control). It was understood by the officer that instead of 
relying on one person working in the local sewerage network to fimd baiting it was being 
transferred to a specialised area. At that time the officer dealt with staff at the local treatment 
works. However it subsequently transpired that this information had been incorrectly conveyed 
to the officer by staff within the water and sewerage company. Responsibility was to continue 
with local management within the undertaker. It was suggested that the confusion had been 
caused by the circulation of a regional policy document on rodent control that sought to apply a 
standardised approach using ‘best practice’ across the company. Responsibility for carrying out 
this policy however remained with local operational managers. Reflecting concerns about liaison 
Water UK (2000) issued a national protocol for co-operation on rodent control, but local 
authorities do not appear to know this, nor be conversant with it (CIEH, 2002).
It was also suggested that there should be a single central co-ordinating body, such as MAFF 
(now DEFRA), DETR (now DTLR) or the DoH, which would ensure local rodent control 
strategies complemented each other and also fitted with a national strategy. This would involve 
the production of government guidelines. It is perhaps indicative of the lack of confidence in 
MAFF at the time on this issue, that the DoH was suggested as a preference, even though this 
matter has traditionally been within the remit of MAFF.
It was a regular theme that a review of the PDPA’49 and sewerage and drainage law, including 
the provisions in the Building Act 1984 and powers to charge for rodent control services, was 
required. The need to review the Building Regulations on performance and standards for drains 
and sewers, and also on hygiene of buildings, was raised but officers were not aware that Part H 
of the regulations was already under review at the time of the seminars. It was argued that 
without political commitment at national and local level the situation would not improve. Any 
review could also be used to highlight the role members of the general public (including 
builders) can play in helping to reduce infestations.
It was argued that a national and local rodent survey should be undertaken at three-yearly 
intervals. At the time of the seminars the results of the rodent survey associated with the EHCS 
1996 Enghsh were not available (MAFF, 1999). In any event it was the view of practitioners
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that this information would not be comparable with earlier survey results and data would be of 
little value at the level of individual local authorities due to the small sample size.
Local authority officers at the research seminars suggested that more detailed information about 
the sewer to surface links on infestations was required, and also on rat behaviour in sewers.
They wanted more research (or access to reports) into the effects of design, construction and 
materials used in sewers, on rat infestations. There was a view that collecting national data in a 
more structured way would help in developing a national strategy. In this context comment was 
made that the CIEH Environmental Health Report, and data collected for it, was inadequate. 
Increased, and better programmed research would enable local authorities develop more 
effective control strategies and enable companies to have more effective control treatments.
It was suggested that increased research, data collection and dissemination of information by 
MAFF (now DEFRA) should include:
• Annual local authority reports logged centrally to contribute to a national report;
• New guidance on methodologies for treatments and control strategies; and
• Improved methods of assessing and detecting infestations.
On the competency and quahty of operators, the view was expressed that there should be better 
training and a test of competence including certification of operators and companies (to a 
statutory standard), i.e. that better quality control could be achieved by way of accreditation of 
all pest control companies and operatives. Indeed it was argued that there must be accreditation 
of pest control companies and pest control operatives. This would require formalised 
certificated training, and it was understood fi*om one officer attending that a National Vocational 
Qualification (NVQ) was being developed.
A national strategy for the control of rodents was considered to be an essential improvement by 
some. Local authorities should be required to produce local rodent control strategies; this it was 
felt would also ensure that the service was be better resourced. Within this strategy it was 
argued, there should be an educational element. An effective strategy would also require closer 
liaison with other interested groups, and funding commitments fi’om the local authorities and 
water companies. The postal survey of local authorities found that only 14 (8.6%) had 
developed or revised their strategy for the control of rat infestations in the previous two years 
and 148 (91.4%) had not (five did not answer).
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5.4 Discussion
As with many aspects of environmental health and the protection of public health, there are legal 
requirements or duties imposed on local authorities but the legislation also gives certain powers 
to local authorities to undertake other activities. However, if a local authority undertakes an 
activity for which there is no legal power it could be held to be acting ultra vires. Consideration 
of this doctrine arose in the context of cases discussed in Chapter 4. The principle is that pubhc 
authorities are restrained from exceeding their powers or doing anything the law forbids (de 
Smith and Brazier 1990; Wade, 2000). Wade (2000) suggests that the doctrine of ultra vires 
may be the central principle of administrative law, and this view was approved by Lord Steyn in 
Boddington v British Transport Police [1999] 2 AC 143 at 171. However there is often scope 
for discretion and variations in operation even where the law seems unambiguous. In the context 
of the control of rats for example there may be a duty so far as is reasonably practicable for a 
local authority to keep its district free from rats and mice, but that duty can be, and is, met in 
different ways. Indeed, for example the results in this present study show that one authority did 
not provide a general pest control service. This borough provided only a response to complaints 
from its own tenants about rats. Although the legislation refers to local authorities, usually 
nominated officers, to whom delegated authority has been granted under s. 101 of the Local 
Government Act 1972, exercise the powers on behalf of the authorities.
These powers may be exercised in the absence of any specific pohcy objective, until such time 
as a specific problem requires the attention of the appropriate elected members of the authority. 
The extent of these delegated powers is a matter for each local authority and so there will be 
variations in approach. Wade (2000) quotes Denning LJ, as saying that ‘whilst an administrative 
function can often be delegated, a judicial function rarely can be’. Even where offences are 
created for breaches of notices, it does not follow that there will be a prosecution whether the 
power to bring a prosecution has been delegated to an officer, or a committee’s formal 
agreement is required. In the context of enforcement of environmental regulations it has been 
argued that officers tend to use a quasi-enforcement system based on informal mechanisms as 
perceived by individual officers rather than as provided by the regulations (Richardson, 1982, 
cited by Ball & Bell, 1994). Officers may not look at the actual offence, but as Ball and Bell 
(1994) suggest, rather at the intention behind the act or failure to comply. They have a certain 
“moral ambivalence”. In England and Wales the enforcement agencies have the discretion 
whether or not to prosecute, and there is a tendency only to take formal action, and ultimately
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prosecute, if the moral blame is “at the top end of the scale”.
If regulators and enforcers are reluctant to use the powers available to deal with problems, then it 
is arguable that there should be the administrative structures to secure the ends by other means. 
So for example, they provide a pest control service, even though there is no legal duty to do so. 
This is a route that most authorities take, and yet to provide such a service in the absence of any 
clear strategy could be inefficient and ineffective. The reasons why the legal powers are not 
used to their full extent may be more complicated than a general attitude against formal 
enforcement. Nevertheless the reluctance to use the legal powers available more fully is a strong 
factor as can be seen from figures from another aspect of environmental health work.
In 1991 some 1.498 million dwellings were deemed to be unfit for human habitation in England 
of which 434,000 were in the private rented sector where EHOs supposedly focus activity to 
enforce standards (DoE, 1993 a). Figures from the CIEH (lEHO, 1992) indicate that responding 
authorities identified 27,810 unfit dwellings but less than 15,000 were made fit and over 8,000 
were made fit using grant aid (financial assistance). The recipients of the grant aid would have 
been predominantly owner-occupiers. Figures show that on average less than six houses per 
authority were made fit as the result of enforcement action (Battersby & Ormandy, 2001). In 
1996 1.522 million occupied dwellings had been found to be unfit for human habitation in 
England, of which 392,000 were in the private rented sector (DETR, 1998a). Figures pubhshed 
by the CIEH (CIEH, 1999) indicate that on average each local authority dealt with less than 
seven dwellings via enforcement action (Battersby & Ormandy, 2001). In conclusion there is a 
general pattern of under-use of enforcement powers to secure environmental health objectives. 
There is also another parallel with housing work, in that conditions in HMOs have been 
considered a particular problem but addressed inadequately due to the lack of a strategic 
approach. In this case the DoE issued guidance to local authorities on developing effective 
strategies for dealing with such housing, (DoE, 1996a).
Langton et al. (2001) argued that future improvements in the quahty of the housing stock and 
urban environment would be expected to reduce the frequency of rat infestations. This will 
require greater action by local authorities. Indeed, reduced expenditure on improving the 
housing stock and urban renewal over recent years may also explain why there has been an 
increase in complaints of rat infestations, in 1985/86 there were 136,412 grants paid to improve 
houses in England, and in 2000/01 just 15,177 grants were paid to renovate housing (DoE e ta l.
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1991; DTLR, 2002b). This activity is most likely to have been in areas of more run-down 
housing, and as grants are means-tested, this action will have been to help those on lower 
incomes, where it appears rat infestations are more likely.
There may be cultural reasons why the powers are not fully used to control infestations but the 
legislation may also be complex, outdated and inappropriate for certain circumstances as 
demonstrated in Chapter 4. However, discussions in the research seminars conducted as part of 
this research, and confirmed at subsequent seminars and conferences such as the CIEH Annual 
Conference 2001 session on pest control chaired by the author, (CIEH, 2001a) indicate that for 
many local authorities, rat control is a marginal issue and therefore suffers from under-fimding.
It is largely left to the environmental health department and may only become of greater interest 
when particular incidents or problems are reported in the media, which can then lead to an 
inappropriate response. Whilst very few local authorities provide no service at all, some provide 
a treatment service that may merely ‘keep the lid’ on the situation.
Mortimer (1989) when faced with a six times greater level of complaint than adjoining 
authorities examined the sources and found a range of contributoiy factors, including historic 
difficulties with the refiise collection service, inadequate or absent reftise storage and a service 
that was over-stretched but also with under-reporting of infestations by residents. This led to an 
emergency response that included employing a pest control servicing company under contract, 
enhanced refiise clearance and structural proofing via the council housing management team 
plus focused enforcement in private sector housing. The confirmed infestation rates of 48% in 
some parts of the area indicated a previous failure to have prevention and control strategy. 
Furthermore the average infestation rate of 17% was double the rate of complaints, 
demonstrating yet again the inadequacy of a service reliant on complaint.
It also appears to be true that certain individuals and particular local authorities do take the issue 
more seriously. Comment has been made in the CIEH Expert Advisory Panel (CIEH, 2001b) 
that the local authority representatives on the panel are predominantly from northern authorities, 
and nationally there is an imbalance of representation. It is reflected in the existence of pest 
liaison groups that bring together local authorities and others with an interest in improving 
controls and collective problem solving. Such liaison groups are usually based on counties, but 
according to the CIEH (CIEH, 2001b) there is no such group in Wales and the Welsh borders, 
parts of the east Midlands and East Anglia as well as many of the Home Counties. This lack of
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liaison not only militates against sharing knowledge and expertise, but also leads to 
uncoordinated responses, and prejudices the development of effective strategies.
The desire to introduce charging, whilst seen as a way of improving the resources available to 
deal with rat infestations, may actually hinder attempts to control rat infestations effectively 
because of a reduction in reporting. This is a major consideration whilst local authorities rely 
solely on complaints for putting in place measures for dealing with rat infestations. Yet, if local 
authorities charge for treatment then better records will have to be kept, and the information for 
local authorities on actual treatments of confirmed infestations should be more reliable.
In any review of the legal framework consideration could be given to introducing a provision 
that permits charging for treatments only where the local authority has a clearly defined and 
coherent rodent control strategy that is not complaint led and has been approved by central 
government or conforms to guidance from DEFRA. A similar approach has been proposed for 
local authorities and their involvement with private sector housing (DETR, 2001b), in that local 
authorities will need to have properly developed strategies m place to be permitted to use the 
wider range of fimding methods, and to utihse new freedoms to use their resources to assist with 
the improvement of homes. Instead of prescriptive and detailed legislation, there will be only a 
general power to give grants, loans, loan guarantees and other forms of help. This freedom will 
be subject only to two requirements. First is the need to have regard to government guidance 
setting out certain overarching principles such as the need to be fair. The second requirement is 
that any assistance has to be given accordance with a published policy (on which they would be 
expected to consult service users under their Best Value responsibilities). This policy should 
include such matters as how their pohcy links in with their wider housing strategy, links to 
health and social care strategies for vulnerable groups and also to vrider planning and 
regeneration strategies (DETR, 2001b). Before the proposal in the White Paper (DTLR, 2001b) 
to provide a power to charge for discretionary services becomes legislation, greater 
consideration needs to be given to the implications for the control of rats, and rat control 
strategies, and it should not be a power without some stipulations attached, as outlined above.
The issue of charging by local authorities is also one reason why there has been reluctance to 
accept local authorities as members of the BPCA, as they would not be operating as purely 
commercial companies (Strand, 199%,pers.comm.). This in turn limits the opportunity for 
effective liaison between local authorities and the pest control companies. The BPCA and the
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NPTA working together however, could represent an ideal forum to develop the liaison that is 
clearly lacking.
It is not only liaison between local authorities and other agencies that is lacking. It is apparent 
from the postal surveys that there is relatively little liaison on the ground within a local authority 
area between the various agencies, the local authorities, pest control companies and the sewerage 
undertakers so as to ensure effective implementation of strategies to control rats. Within 
individual authorities some departments may not be aware of the role they can play in preventing 
or minimising infestations. The Leeds v Spencer case indicates the problem that can arise where 
different departments or sections have different agendas and work in relative isolation without 
taking account of the larger picture and obhgations. The situation was complicated by the refuse 
collection service having been contracted out, with the terms of the contract inhibiting the ability 
of the local authority to deal with problems. It is a failure of the system within local government 
when contracts are drawn up without consideration or assessment of public health impacts and it 
would be of benefit to subject draft contracts or service standards to a health impact assessment, 
which could also form part of the Best Value assessment. There would need to be in place a 
framework to judge whether a service has a potential health dimension.
It has become apparent through this study that many local authorities have little detailed 
information as to the number of rat infested premises, nor the means to identify sources of 
infestations in all cases, although responses to the questionnaire indicated a high level of 
investigation. Some of these issues were highlighted by one case investigated by the author as 
the result of instruction by a solicitor in preparation for a civil action. The client occupied a 
house on an inner-city estate owned by a registered social landlord. The estate had previously 
been a hospital buüt in the early part of the 20* century and had been converted to housmg in the 
past ten years. The estate had suffered from a rat infestation for over two years. On inspection 
many bait boxes were found in various parts of the estate, evidence was found of an infestation 
in and around the client’s home, including in the sub-floor space, and rats had gnawed through 
the dry-lining on the kitchen wall. The bin stores on the estate were overflowing, there was a 
blockage in the sewerage system close to the property and disrepair to the drainage system in a 
number of locations. However, the only evidence of local authority intervention seen, having 
been disclosed to the tenant’s sohcitor, was an internal memorandum from an EHO to the social 
services department advising that the dwelling occupied by the client with her children who were 
chronically sick, was unsuitable for them because of the rat infestations.
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Local authority officers in the research seminars were of the view that there was a lack of 
research, or if research was being conducted, the results were not being fed through to those 
working on the ground. This was an interesting point, given that the CIEH has carried reports of 
research over the years. It may be that there is a view that previous studies need updating. 
However it seems more likely that this concern reflects firstly, that local authority officers 
themselves do not have the opportunity to undertake literature searches, and that no other agency 
whether, central government, the LGA, or the CIEH, provides reports or references of relevant 
pubhshed research at this time. This lack of access to research data is an important factor if 
control strategies are to be developed, and will have to be addressed. However it was clear from 
the seminars that officers are not aware of research that has been, or is being undertaken, and 
there should be some way of ensuring that those active in the pest control field are kept informed 
of research findings. That is a role that in the past has been filled by MAFF, and could be 
revived by DEFRA. Efforts are made by individual organisations by way of seminars and 
exhibitions, but these are necessarily priced events, and information appears not to reach all 
interested parties. There is no indication that the government intend to re-estabhsh the annual 
returns of local authority rodent control activities (Hansard, 2002a).
Table 5.1 indicates that in less than half of local authorities does the authority itself, or its 
contractor carry out sewer baiting. Whilst this is a greater proportion than where the sewerage 
undertaker or its contractor undertakes control of rats, in over 10% of cases it is maintained that 
there is no sewer baiting at all.
The results with respect to the liaison between local authorities and the sewerage undertakers 
and the funding of sewer baiting (Table 5.3) indicate that liaison between the local authority 
officers involved in rat control and the sewerage undertaker has become more difficult.
Effective control of the rat populations must be prejudiced given the low level of liaison between 
local authorities and the sewerage undertaker on pest control matters, although this varies from 
authority to authority. The substantial majority of local authorities report that they meet with the 
sewerage undertaker only as necessary (42%) or never meet (33%). In only 12% of cases did the 
local authority and sewerage undertaker meet at least once a year. At the time of the postal 
survey less than half the local authorities undertook the sewer baiting.
The results also confirm the trend for sewerage undertakers to take maintenance and baiting 
work m-house and cancel agency agreements, which have often been in place for many years. In
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the past most local authorities would have been paid by the relevant water authority (and 
subsequently the water and sewerage company) to undertake the baiting of the public sewer 
network. Officers attending the seminars were concerned that water and sewerage undertakers 
were rescinding agency agreements. The regional position is included at Table 5.2, and 
indicates that the situation varies and is a problem in some regions more than others. It largely 
depends upon the attitude of the sewerage undertaker (the privatised water and sewerage 
company). For example in London and the South East the majority of agreements had been 
ended m the previous five years, but in the North West the vast majority still had agency 
agreements.
The Environment Committee of the House of Commons expressed concern about rescinded 
agency agreements (House of Commons, 1998). The Committee reported that the most obvious 
drawback to this new arrangement (and highhghted in this present study when considering the 
law on ownership) is the lack of consultation with local authorities and the loss of local 
knowledge. Information including maps of sewerage mains will be transferred to CD-ROM and 
there was a fear that local authorities along with the public would be charged for copies of this 
information (House of Commons, 1998).
Evidence from the postal survey and research seminars in the present study, is that the control of 
rats in sewers has become more fragmented. The local authority officers attending the seminars 
were rarely aware of the appropriate contact in the water company from whom to obtain 
information on sewer baiting, including whether it was being undertaken at all. This makes the 
need for improved liaison arrangements greater. In more than one in ten local authorities 
responding to the postal survey there was said to be no sewer baiting. If that is correct, and it 
has been decided without any assessment of the rat population in the sewers and links to surface 
infestations, then at best it will be more difficult for local authorities to control above-ground 
infestations and at worst such efforts will be wasted and doomed to failure.
The present study revealed that one company’s approach had remained unchanged for some time 
and baiting only occurs after contact from local authority EHOs or where rodent activity has 
been identified during sewer maintenance work (which may be infrequent given the rate of 
renovation and renewal (CROSS, 2001)). Sewer baiting programmes can then be triggered.
Such an approach appears to ignore both rat behaviour (Bentley, 1960; Colvin, 2001) and also 
evidence on how rats can re-infest sewers after treatment (Drummond et al., 1972; Greaves et
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a l, 1968) and may well not be a cost-effective approach.
Local authority officers also have some concerns that cost saving takes priority over effective rat 
control when sewer baiting is taken back in-house. It has been reported by one officer that 
where on grounds of safety, the local authority had employed at least two persons to bait 
manholes, the sewerage company’s contractor had one person working alone (CIEH, 2002).
This made the safe baiting of manholes in the highway impossible, and only those manholes 
away from the carriageway were now being baited. This meant a major source of rats was in 
effect not being treated and any control measures by the local authority were being 
compromised, and this approach would not adequately limit the rat population in the sewers.
Some respondents to the DPH postal survey in this present study commented on other issues or 
matters relating to rat infestations and their impact on public health that should be highlighted. 
One commented that water companies are “not domg prophylactic treatments but waiting for 
above-ground infestations”. Another commented that there was “conflict between local 
authorities and the water company about money for rat control therefore more rats above­
ground”. Whether these comments were the result of some discussions with local authorities or 
from newspaper reports it is not clear. It was suggested by one that there should be a legal duty 
on water companies to pay for control measures, reflecting the view of local authority officers 
who have had difficulties with their sewerage undertaker.
There was a marked difference in perception of the problems between local authority officers 
and respondents from sewerage undertakers. This may be a reflection of the difficulties in 
communication between individual local authorities and the water and sewerage companies. 
Where there is a more formalised system of haison then the issue of sewer baiting seems to be 
less of a problem, but there can be problems within the same water company region (CIEH, 
2002). It does not seem to follow that because one local authority has a good relationship with 
the sewerage undertaker, all local authorities in the region do.
This lack of co-operation between local authorities and the sewerage undertaker is therefore not 
universal. One city authority meets twice a year with the sewerage undertaker to update them on 
a range of issues including details of catchments that are most heavily infested, and the local 
authority also provides monthly reports on the sewer-baiting programme. These monthly reports 
set out the number of manhole covers lifted, number of revisits, amount of bait used, number of 
takes recorded, the catchments visited and any difficulties or problems identified (Bevan, 1998,
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pers. comm.). The sewerage undertaker hinds the baiting programme and the council provides 
the expertise on the control of rats. In another part of the countiy, one officer had made a 
presentation to the annual liaison meeting the sewerage undertaker held with local authorities.
In this it was ascertained that by maintaining comprehensive levels of sewer baiting, surface 
level infestations have been reduced to one third of the level twenty years ago. The sewerage 
undertaker also re-stated its policy that they would match fund any contribution being made by 
individual councils (Dinsdale, 1999,pers.comm.). It is arguable that the undertaker should be 
fully funding all costs involved in baiting their sewers but in accordance with the need identified 
by the local authority and as part of the local authority’s strategy.
Over 300,000 km of public sewers exist in England and Wales of which about 70,000km are 
considered strategically “critical” by OFWAT but the sewerage industry does not inspect or 
repair those not considered critical (House of Commons, 1998). Furthermore the “critical 
sewers” are being renovated and replaced at such a slow rate that it has been calculated that for 
some sewerage undertakers the implied life of the asset is over 1,000 years (Campaign for the 
Renewal of Older Sewerage Systems (CROSS), 2001). If there is no effective baiting to control 
the rat population in many areas, and the condition of the sewers is deteriorating then 
containment of the rat population within the infi’astructure will be prejudiced. At the same time 
the total length of private sewers is unknown, but could be a similar figure to that of the public 
sewers (Banfield, 1997). The location and condition of such sewers is unknown (Hansard, 2001).
Water UK issued a national protocol for co-operation on rodent control (Water UK, 2000) but 
how effective it has been remains in doubt, and it may require legal status to ensure that is 
properly implemented. The protocol requires Water UK members to notify the relevant local 
authority when a new sewer baiting activity is commenced. At the same time where a local 
authority commences a new baiting activity to combat a rat infestation it should inform the 
relevant Water UK member. This is unclear in its intent and it would be impractical to notify a 
sewerage undertaker for every single above-ground infestation including those with no obvious 
link to a public sewer. Where possible, sewer baiting and baiting to combat a rat infestation 
should be undertaken in a complementary manner and by agreement between the undertaker and 
the local authority according to the protocol. If this were followed it would improve the 
situation. The protocol also calls for a sharing of information regarding the success of baiting 
strategies and the baits used. A sensible approach, but it is unclear if only sewer baiting is meant 
to be included. The protocol calls for the establishment of local liaison groups and the sharing of
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information on costs of rodent control, which would be a step forward. The protocol suggests 
that Water UK members and local authorities should jointly review on a regular basis their 
operation of the protocol with a view to improvement. The CIEH (2002) is not aware of any 
such reviews being undertaken, and although the protocol meets some of the concerns expressed 
by officers, its implementation appears to leave much to be desired.
Despite widespread pubhcity and concerns at the increase in reported rat infestations in recent 
years, there is little liaison between local authorities and their local DPH. The primary reason 
for controlling rat infestations according to local authority officers has been the protection of 
pubhc health, and indeed those at the seminars organised for this research said the prevention of 
diseases was one of the good things about this area of work. The risks to health fi-om rats are 
considered in Chapter 6. Local authority officers may think that the control of rats prevents ill- 
health, but if that is the case then it must be asked why communication s between EHOs and the 
DPH on this issue appears ofl;en to be negligible. Furthermore, local authority officers appear 
not to have the evidence to support their view.
There is also little liaison between pest control servicing companies and the local authorities 
within which they operate. Over half the responding pest control companies said they never 
liased with local authorities. There is of course no legal requirement for such liaison, indeed 
even when the company is contracted to provide the pest control service for the authority, liaison 
may be minimal. In such circumstances it is difficult to understand how local authorities can 
develop effective strategies for the control of rats.
Local authority officers complained frequently about the attitude of other agencies and utilities. 
This may because the officers participating in the research are enthusiastic and get frustrated 
with those who do not share this enthusiasm. Nevertheless evidence fi-om the seminars indicates 
that better liaison with and co-operation fi*om, other agencies such as Railtrack pic could play an 
important part in reducing rat infestations, but co-operation is rarely forthcoming. Jh.Q Albion v 
Railtrack pic case in particular, to which reference was made in Chapter 4, is perhaps indicative 
of the attitude of that company.
The Government indicated in its response to the Environment Select Committee report on 
sewerage and sewage treatment in July 1998 that it would be meeting with the LGA and Water 
UK to discuss issues around rat control (House of Commons, 1998; Hansard, 1999). The author 
was advised that an informal meeting had been held and attended by representatives of the DoH
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and MAFF (Cartwright, 1999,pers.comm). The meeting addressed the need to co-ordinate what 
was happening above-ground at the same time as baiting below and whether there was a need for 
new legislation. Guidance to local authorities and water companies resulted from this meeting 
(Water UK, 2000; LGA, 1999). However the LGA is reported to have considered that no 
change to the law was required and that further legislation was probably not necessary (either 
amending the PDPA’49 or including a new provision in the Water Industry Act 1991). The view 
was that although action against unco-operative individual property ovraers may be tedious and 
difficult, a more general legislative approach might be considered to be against individual 
liberties. This attitude by the LGA did not accord with the views of officers attending the 
research seminars. Golding (1990) said more than 12 years ago that critics were arguing for an 
urgent review of the law, given that some of the terminology is too vague. He suggested that 
despite its age and need for amendment to the 1949 Act remained the single most important 
piece of legislation enacted on rodent control in the 20* Century. In the 21^ Century, local 
authority officers believe that changes are required for better control of rat infestations.
This study has found widespread support for a review of the legal framework. However the law 
can only be effective if it used and those affected are aware of their legal obligations but there is 
evidence to suggest that local authorities do not always take a rigorous line on enforcement. It 
may be that officers think that changes in the law will guarantee greater funding of pest control.
In addition to specific legislation, local authorities have a duty under the Local Government Act 
1999 to secure “Best Value”. This is a factor that has come into effect whilst this present study 
has progressed. Local authorities must make “arrangements to secure continuous improvement” 
in the way in which their functions are exercised, having regard to “a combination of economy, 
efficiency and effectiveness” and authorities must conduct Best Value reviews of functions.
This may be seen as an added complication. However, it does also provide an opportunity to 
reassess how the pest control service is provided and whether the local authority’s approach to 
controlling rats is adequate.
The introduction of inspections by Best Value inspectors from the Audit Commission has led to 
local authorities examining how services have been provided. From 1st April 2000, local 
authorities have had to prepare best value performance plans for each financial year and conduct 
best value reviews for all their fimctions over a five-year cycle. Inspections are carried out 
under Section 10 of the Local Government Act 1999, and reports published by the Audit
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Commission in accordance with the duty under Section 13 of the 1999 Act. A search of the Best 
Value website reveals three reports have been published relating to the control of rats. Two 
were specifically on local authority pest control services and one was a report on a local 
authority’s environmental health service, which included rodent control (Audit Commission, 
2001a).
In the Best Value reports on the pest control service for Wyre BC, the report records that the 
local authority inspectors were encouraged to undertake proactive work in an attempt to 
eradicate rodents including via sewer baiting for North West Water pic. The Best Value 
inspectors saw this as important because evidence suggested ‘rodent work’ was on the increase. 
However a key issue in the report of service provided by Blaenau Gwent CBC (Audit 
Commission, 2001b), concerned the loss of the sub-contract with Welsh Water for the 
preventative baiting of sewers. The contract was being lost as Ryder (Welsh Water’s parent 
company) reorganised its sewerage operating companies throughout Wales. The work carried 
out by pest control was self-financing, but it was not the loss of income that was the concern, but 
the fear of a return to a previous situation where private firms on a sub-contract basis carried out 
this particular work ineffectively. The effect for Blaenau Gwent CBC was that rodent 
infestations started to mcrease from known problem areas controlled by the sewerage 
undertaker. It was reported that in the past the pest control service had intervened under its 
statutory duty, thus causing duplication of work, and a net cost to the council. The Council had 
approached the new sewerage sub-contractor to raise these concerns and attempted to negotiate a 
continuation of the current sewer baiting arrangements. In order to negotiate effectively local 
authorities will need to have the evidence, and indeed produce some cost benefit analysis to 
demonstrate the required approach to sewer baiting is part of an overall rat control strategy for 
the area.
In Chapter 3 there was some criticism of the recording of information on rat infestations and 
treatments. As yet there is no indication that Best Value has led to an improvement in the 
recording of information about treatments for rats. Figure 5.3 does however show that in line 
with many authorities, one of the authorities subject to a Best Value inspection has shown an 
increase in treatments.
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FIGU RE 5.2
The number of premises treated for rodents in one local authority subject to a Best Value 
inspection
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Figure 5.2 shows the steady increase in premises treated for rodents over a six-year period in 
Wyre BC. The total has increased but there is no differentiation between indoor and outdoor 
infestations or between rats and mice. It may initially meet the needs of Best Value to 
demonstrate the demands on the service but does not lend itself to the development of an 
effective strategy. In fact the report comments that the service does not have any national 
performance indicators. The local authority does at least belong to the county pest control group 
that shares information, including data on cost and charges. The report noted that these 
comparisons indicate that 75% of authorities in that group provide rodent work free of charge, 
but charged for insect work.
Crude performance measures may not tell the full story. The Best Value report for Blaenau 
Gwent CBC listed the number of service requests for pest control per full time equivalent pest 
control officer for all local authorities in Wales (see Figure 5.3). This local authority was in the 
bottom 25% for the number of service requests handled by each officer using 1998/99 figures 
prepared by the Local Government Benchmarking Centre. However, as the inspection report 
comments, this data related to a time when pest control officers in this borough also had to carry 
out abandoned vehicle duties and took no account of preventative work undertaken. The 
absence of performance measurement meant that the Best Values Inspectors could not assess the 
total allocation of work.
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FIGURE 53
The number of service requests for pest control per full time equivalent pest control 
operative (FTE PTO) to local authorities in Wales
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The Hampshire and Isle of Wight Benchmarking Group have produced a draft quality and
performance matrix for pest control (CIEH, 2001) for use in Best Value Reviews. The highest
scores are achieved for the following:
• Rats and mice treated free at domestic premises;
• Advisory visit made free on request and a wide range of leaflet provided;
• All staff involved in pest control trained and qualified for tasks and accreditation to 
Investors In People;
• Approved quality control system in place such as ISO 9002;
• Mechanisms in place to consult stakeholders, satisfaction surveys of at least 33% of 
customers and survey results reviewed and acted upon;
• Proactive sewer treatment programme at least annually in partnership with water company
and costs met fully by water companies;
• All service requests responded to and 100% responded within 3 days and performance 
results published;
• Robust time recording system in place where all activities subject to recording all of the 
time, and ability to prove direct and indirect costs with all costs externally audited.
This list provides some assessment as to what is considered the highest quality service, but
surprisingly does not include the need for a clear strategic approach to rodent control.
The Building Regulations 2000 (SI 2000 No 2531) and the associated revised Approved
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Document H address the control of rats but effectiveness depends upon enforcement, and rat 
control may not be the priority for Building Control Inspectors that it might be for those in the 
environmental health department. Similarly although there are provisions under the Building 
Act 1984 for dealing with defective existing drains, officers at the seminars were of the opinion 
that they were rarely used and in particular there was no awareness of any notice as required 
under s.61 being given prior to repairs to drains, although repair work occurs regularly. It is 
likely that an authority’s attention would only be drawn to such work when there is a complaint. 
The condition of drains and sewers and regulation tends to be seen in isolation. Such defects 
will only be dealt with when an infestation can be attributable to a break in a drain or private 
sewer as detected with a smoke test for example or closed circuit television (CCTV). The proper 
maintenance of drains and sewers is essential for containment of rats within the infrastructure 
(Griggs & Hall, 1990). Any rat control strategy must include some more structured approach to 
assessing conditions of drains and sewers and acting where there are defects before a rat 
infestation is evident. However, this would require a broad interpretation of the existing 
legislation and local authority officers are reluctant to push the boundaries of legal interpretation.
It is apparent from this research, although not always expressed specifically by officers, that 
local authorities should have more coherent rat control strategies. Less than nine percent of local 
authorities responding to the postal survey in this study had reviewed their rat control strategy in 
the previous two years. It could be argued that such strategies should now be a component of 
the community strategy required under s.4 of the Local Government Act 2000. This strategy 
could include developing measures to prevent rat infestations. Chapter 8 considers the 
components of effective strategies in more detail. Under the Local Government Act 2000 there 
is a requirement to consult with relevant bodies as “local strategic partners” when developing 
community strategies and this would be a step towards improving liaison. It is unlikely that this 
requirement could be used to overcome perceived shortcomings in specific legislation. The lack 
of activity in reviewing and developing rat control strategies reported in this study shows that 
some additional impetus is required. EHOs participating in this present study believe that a legal 
duty on local authorities is required as they do not believe that on their own they can gain 
support for the development of such strategies.
Reference has been made to government guidance on strategies for HMOs (DoE, 1996a). There 
is no reason why this could not happen for rodent control. The basic principles set out in that 
document could apply in large measure to the development of more effective rat control
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strategies and build upon the work of Drummond (1970).
Concern was expressed at the lack of quality control over pest technicians. There is no lack of 
training opportunities as there is range of training courses available for pest control technicians 
but there is no legal requirement for pest technicians to hold a qualification. It is only a 
requirement that a technician and user of rodenticides has been trained. This can be provided in- 
house by the employer or by one of a number of organisations, such as the BPCA, and Killgerm 
Chemicals Ltd who provide a variety of training courses. There are a number of qualifications 
but no central co-ordinating body, so that there is the British Pest Control Diploma Part I and the 
Royal Society for the Promotion of Health Certificate in Pest Control. These qualifications 
provide evidence of meeting the requirements towards the NVQ. The British Pest Control 
Diploma Part 2-A is a more advanced certificate that can be used as part of the practical 
assessment for the NVQ. The NPTA have introduced an Advanced Certificate in Pest Control 
and NVQs are available at Levels 2 (aimed at the technician) and Level 3 (for supervisors and 
managers) and are awarded by the City and Guilds Institute, London (PSNTO, 2001). The 
Property Services National Training Organisation (PSNTO), approved by the Secretary of State 
for Education, and, in common with all National Training Organisations, is responsible for the 
recruitment, helping with career paths, education and training strategy for all who work in the 
particular sector. This means that the organisation is responsible for developing national 
occupational standards and qualifications with input fi’om employers in the sector. It also 
undertakes and publishes research into the labour market and its requirements. It provides and 
funds training for those working in the sector. There is also the BASIS Professional Register of 
Managers and Pest Technicians (PROMPT) (BASIS (Registration) Ltd, 1999) for those who 
hold a recognised quahfication, agree to abide by a code of ethics and can demonstrate up-to- 
date technical knowledge. BASIS (Registration) Ltd is an independent organisation set up at the 
suggestion of Government in 1978 to establish and assess standards in the pesticide industry 
relating to storage, transport and competence of staff. The plethora of qualifications and 
membership organisations would seem to make the situation confiising for both employers and 
users of pest control services.
An additional issue, though not strictly a matter of administration, but which affects how 
controls are implemented, is concern over the use of second-generation anti-coagulants baits 
such as those containing difenacoum, bromadiolone, brodifacoum and flocoumafen. This is not 
so much because some resistance to the first two has been detected (BPCA, 2001), but because
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in the case of the latter two there may be a greater risk to non-target species such as hawks and 
owls and scavengers such as dogs and crows than from other rodenticides. Thus, they may only 
be used indoors and that means behind closed doors to prevent access by non-target species 
(covered drains and sewers fall within the definition). The symptoms of second-generation 
anticoagulants are slow to appear and so a rat may be easy prey before it dies from the 
poisoning.
The BPCA has said that with the possible exception of warfarin (a first generation anti­
coagulant) all anticoagulants may build up in the livers of animals consuming a significant 
number of poisoned rodents, and therefore “the possibility of secondary poisoning should always 
be of concern when using anticoagulant rodenticide” (BPCA, 2001). The indications are 
therefore that the use of rodenticides should be minimised and any improvements to the 
administration of rat control should reflect that.
5.5 Conclusion
There are four factors, or themes, which are seen as hindrances to the effective control of rats. 
These are inadequate information and access to research findings at the local authority level; 
lack of liaison within and between local authorities and between local authorities and other 
agencies; inappropriate legislation; and lack of a strategic approach at national and local levels. 
To those four can be added a fifth that is perhaps part of the inadequate liaison. That is, the 
failure of some of the privatised utility companies to properly engage with local authorities. The 
reduction in agency agreements is a symptom, and this makes communication and liaison more 
difficult. The more commercial approach, with the focus on the core business will obviously 
reduce the priority given to issues such as the control of rats. Privatisation has magnified the 
fragmented and uncoordinated approach. This has been fijither exacerbated by the failure of 
government to ftilfil a co-ordinating fimction and for a single government department to provide 
the necessary leadership as evidenced by the concerns expressed in the seminars.
Fundamentally local authorities cannot develop effective strategies without adequate 
information, and the failure to take a strategic approach will lead to piecemeal and wasteful 
treatments based solely on complaint. As was said in another context “it is not clear how some 
local authorities decide on their policies and priorities ...with apparently very little knowledge to 
guide them” (Kirby & Sopp 1986). The consequence could be that some infestations will 
increase to a level that could pose risks to the human population.
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At the same time there is concern as to whether those undertaking treatments of rat infestation 
are technically competent to do so. Whilst training programmes exist there is no legal 
requirement for a qualification to be held, nor is there any specific regulation of companies. At 
the same time servicing companies are wary of local authorities, especially where there is some 
commercialisation of the pest control service. This hinders effective working and control of rats.
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CH A PTER 6.
CONTROL OF WELD BROWN RATS AND DISEASE -  IS THERE A PUBLIC
HEALTH IMPERATIVE?
6.1 Aims
It has been argued that the control of rat infestations is necessary because of the diseases they 
carry (lEHO, 1989). The maintenance of systems of control for rodents is believed to be an 
essential precautionary public health measure (Higgins, 1997). Furthermore the World Health 
Organisation (WHO) has expressed concern about the part played by rodents in the spread of 
disease to humans and domestic animals. It has also made clear, however, that the possibility of 
the transmission can be considerably reduced by the control of the rodent population (WHO, 
1974). The WHO has been particularly concerned that the advances in control techniques have 
not always been utilised in developing countries, although Mortimer (1989) found that past 
lessons have been forgotten or ignored in this country.
There had been no comprehensive, large-scale survey of the extent to which rats carry zoonotic 
species/agents prior to the study of rural rats by Webster and Macdonald (1995a). In EU 
legislation a zoonosis has been defined as a “disease and or infection that is likely to be naturally 
transmitted to man from animals” (EC, 1992), and a zoonotic species or agent is a parasite that 
can be transmitted fi’om an animal to human causing ill health. This project attempted an initial 
assessment of some of the zoonotic species carried by urban rats found close to residential 
properties. Whilst several diseases likely to be transmitted by animals are emerging as serious 
threats to pub he health, the epidemiology of many zoonotic diseases is poorly understood, and 
even in the UK, baseline data on the prevalence of important zoonoses in wildlife are scarce.
The aim of this part of the study therefore was to: -
• Estabhsh whether concerns about rats and disease in England and Wales remain justified;
• Review the diseases that have been associated with wild brown rats;
• Consider whether current controls and surveillance protect pubhc health adequately;
• Assess whether there is justification for improving controls on rat infestations in order to 
better protect public health in urban areas;
• Compare the prevalence of parasites in urban and rural rats to assess any difference in risk.
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Fimdamentally, if it can be determined that rats cany a greater range of diseases than previously 
thought, then the widespread fear of them is not as irrational as it may sometimes appear. At the 
same time the general pubhc will expect there to be an effective system in place to safeguard 
pubhc health.
6.2 Methodology
Three main methods used in this part of the study were: -
• Literature search;
• Postal survey of DPHs; and
• Sampling of blood and faeces from rats caught in and around dwellings in urban and 
suburban locations.
The literature search included a search of documentation from the WHO and the organisation’s 
website, and a computer-based search of the Biomed Medline data base and of BioMed Journals 
@ Ovid and using Medscape via BIDS.
The methodology concerning the postal survey of DPHs is set out in Chapter 3
For the sampling exercise, local authorities were asked to indicate on the postal survey form 
whether they would be willing to assist in the trapping exercise. Local authorities indicating a 
willingness to participate were selected on the basis of proximity to the University of Surrey. 
Initially these were RB Kensington and Chelsea, Woking BC and Guildford BC. The LB 
Islington volunteered to help at a later date. Officers of the local authorities identified locations 
suitable for hve-trapping using Bledorbeny traps. It was agreed that these locations had to be 
secure to prevent removal of traps and also should not be open to public view as the samples 
were to be taken after gassing the trapped rats. It was also agreed that where possible there 
should be a confirmed substantial infestation to increase the chances of success, and that the 
existence of a drainage defect at the site would be preferred, on the assumption that rats from the 
sewerage infrastructure would be more likely to carry zoonotic species.
All sites were selected following complaints to local authority environmental health 
departments. Once the local authority officers had identified suitable locations, traps were 
placed on or as close as practicable to a run (trail) and pre-baited for up to ten days to overcome 
neophobia (shyness of new objects). In some locations, despite evidence of rat activity m the
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vicinity, rats would not enter the traps and take the bait. Once there was evidence that rats, were 
taking the bait, the traps were set and checked at dawn the following day and each successive 
day whilst trapping continued at the site. Gloves were worn throughout when handling traps and 
bait to reduce any the likelihood of human odour discouraging entry into the trap. It proved 
more time consuming than anticipated to obtain an adequate sample. Even where there were a 
large number of rats seen during dayhght hours, they were not easily trapped.
A problem encountered was identification of an appropriate bait to entice the rats into the traps. 
Bait found to be effective in one location was not so elsewhere. The baits used at different 
locations included well-cooked sausage, apple, tomato, sugar-coated breakfast cereal, and 
chocolate. Although rats may have been observed moving on the site during daylight hours it 
was not always possible to entice them into the traps. The wide range of alternative food sources 
with which the rats were familiar might explain this difficulty. For instance one site was 
adjacent to a railway line, which was heavily littered, the site itself was also heavily fly-tipped 
and within 100 metres was a street market with at times, substantial fruit and vegetable and other 
food waste. '
Forty wild brown rats were live-trapped using Blederberry traps at thirteen urban and suburban 
sites in and around London between. They were humanely killed with a rising concentration of 
CO2 May 1999 and May 2000.
Once rats were caught they were put into heavy gauge plastic sacks into which CO2 was directed 
via a plastic tube fitted to the outlet of the pressure gauge of the CO2 cylinder, with the neck of 
the sack closed by hand around the tube. Once movement had ceased the rats were checked and 
once breathing had ceased blood samples were obtained as quickly as possible after death via 
cardiac puncture using 25 gauge needles and 10ml syringes. Blood samples were placed in 1.5 
ml Eppendorf safe-lock centrifuge tubes for onward transmission to the laboratory. The method 
of obtaining blood samples was based on those outlined by Kraus (1980) and Tuffery (1995).
Samples of faeces were obtained directly from the anus of each rat or fi"om within and under the 
trap containing the rat, with pieces of wood or plastic beneath the trap facilitating this. In some 
locations the traps were largely enclosed in heavy-duty plastic sacks both to camouflage and 
darken the trap and to protect the bait, this also facilitated collection of the faecal samples fi’om 
the trapped rats. On death, each rat was weighed using a Salter Super Samson spring balance
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The forty samples thus obtained were despatched using packaging approved for the posting of 
infectious substances to the Veterinary Services Department of the University of Oxford where 
pathogens and parasites were identified. Methodological and diagnostic details were, wherever 
possible, matched to those of Webster and Macdonald’s (1995a) study. In brief, rats were 
categorised by weight as juveniles (< lOOg), sub adult (I00-200g) or adult (>200g) following 
Calhoun (1962), and an approximately matched distribution of rat age/weight ranges were 
sampled to that of Webster and Macdonald’s (1995a) study (here 20% juveniles: 32% sub­
adults: 47% adults). The serum collected by cardiac puncture post asphyxiation was used to test 
for antibodies against Toxoplasma gondii by the IgG indirect latex agglutination test (ILAT : 
Toxoreagent; Eiken Ltd.), Titres of >1:16 were considered positive (Webster, 1994a).
Individual fresh faecal samples were inoculated directly onto each of: MacConkey agar, XLD 
agar, Hektoen agar. Yersinia selective agar and Campylobacter agar (Oxoid Ltd), and Selenite 
broth. Phosphate Buffered Saline (PBS) and Listeria selective broth (Biomerieux Ltd). The last 
six samples were also cultured onto CT SMAC agar for E.coli 0157 (Biomerieux Ltd). All were 
incubated at 37° C overnight except the PBS that was incubated at 4° C for two to three weeks. 
Suspect colonies were obtained in pure culture and identified using API identification strips (bio 
Merieux UK Ltd). The enrichment broths were then sub-cultured onto the following media:
PBS onto Yersinia selective agar; Listeria broth onto Listeria selective agar; and Selinite F onto 
Rambach agar and XLD agar (Oxoid Ltd). These were then incubated at 37° C overnight and 
examined for suspect colonies.
The remaining faecal samples from each rat were processed for enteric parasites using faecal 
concentrator (Evergreen Scientific) and examined microscopically.
63  Results
6.3.1 Definitions
Of particular concern in this present study are the zoonoses carried by rat in urban areas. That is, 
those zoonoses carried by commensal rats in closest proximity to the human population and 
therefore most likely to come into contact with humans. A zoonotic species or agent is the 
bacterium, virus fungus or parasite which is likely to cause a zoonosis. The WHO similarly 
defined zoonoses as those infections naturally transmitted between vertebrate animals and 
humans (WHO, 1959).
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Palmer et al. (1998) used Schwabe’s classification of zoonoses which is based on the type of life 
cycle of the infecting agent. Direct zoonoses are those where transmission is by direct contact, 
by contact with a fomite or mechanical vector, with the agent undergoing little or no propagative 
changes or development during transmission. Examples are rabies and brucellosis. Cyclo 
zoonoses require more than one species or vertebrate host, but not an invertebrate host, to 
complete its developmental cycle of the agent, (e.g. echinococcus). Meta zoonoses are defined 
as those where transmission is by an invertebrate vector in which the agent develops and or 
multiplies and there is an extrinsic incubation period before an infective stage is produced, (e.g. 
plague). Sapo zoonoses are those where there is both a vertebrate host and a non-animal site or 
reservoir required. Organic matter including food, soil and plant is considered non-animal in 
this context, (e.g. larva migrans, mycoses). In this study classification is limited to ecto­
parasites and by type of organism (Schwabe, 1964, cited iu Palmer et a l, 1998).
6.3.2 Parasites found in rural rats
Rats have been known to carry organisms causing diseases in humans for many years, most 
notably plague or leptospirosis. Although in the UK the number of cases of plague is currently 
zero per year, for leptospirosis there have been 237 recorded cases in the ten years to 2000, with 
32 recorded cases in one year as the highest number according to the Pubhc Health Laboratory 
Service (PHLS) Communicable Disease Surveillance Centre (CDSC) (Table A5.1) (PHLS, 
2002a). Webster and Macdonald (1995a), having examined farm rats for a range of organisms 
found not only more zoonotic species than generally appreciated, but in some instances such 
species were at a greater prevalence than those parasites traditionally associated with rats. The 
parasites and associated human diseases found by Webster and Macdonald (1995a) are listed in 
Table 6.1.
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TABLE 6.1.
Parasites found in rural rats and the diseases caused
Parasite Disease of Man Rats
%+ve
Ectoparasites
Ticks Vector for Lyme Disease 0
Helminths
Capillaria spp. Capillariasis 23
Toxocara cati Toxocariasis 15
Hymenolepis nana Rat tapeworm 11
Bacteria
Leptospira spp Leptospirosis 14
Listeria spp Listeriosis 11
Yersinia enterocolitica Yersiniosis 11
Pasteurella spp Pasteurellosis 6
Pseudomonas spp Melioidosis 4
Borrelia burgdorferi Lyme disease 0
Coxiella burnetii (antibodies) Q Fever 34
Salmonella spp Salmonellosis 0
Protozoa
Cryptosporidium parvum Cryptosporidiosis 63
Toxoplasma gondii Toxoplasmosis 35
Babesia spp Babesiosis . 0
Sarcocystis spp Sarcosporidiosis 0
Virus (antibodies)
Hantavirus Hantaan-fever 4
Cowpox Cowpox 0
Source: Webster & Macdonald (1995a)
6.3.3 Ectoparasites
These are parasites living on the skin and fur of the animal. In the present study rats were not 
sampled for ectoparasites (for the reason given below), but in a sample of 510 farm rats, Webster 
and Macdonald (1995a) found 100% carried fleas, two thirds carried mites, 38% carried lice but 
none were found to carry ticks. Such ectoparasites carried by rats on their skin do not directly 
cause illness in humans or domestic animals. As vectors, however, they are responsible for 
serious diseases of humans in many countries. The plague is the most widely known example; 
where the vector is the rat flea, Xenopsylla cheopis.
Despite a high prevalence of ectoparasites such as fleas, mites and lice on rats, they appear 
currently to represent little risk in the UK in the absence of primary pathogens such o.s Yersinia 
pestis. Although ticks can be a vector for Borrelia and Babesia in the UK, no ticks were actually 
found on the sample of farm rats in the study by Webster and Macdonald (1995 a). For this
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reason there was no investigation of the ectoparasites for this study.
Fleas, mites and lice are vectors of typhus, and ticks have been identified as a vector for Lyme 
disease, so-called after Lyme, Connecticut USA, where an unusual clustering of arthritis was 
identified in 1975. The HSE (HSE, 1993) fists Lyme Disease as one of the occupational 
zoonoses. This is because microorganisms which are hazardous to human health are included as 
substances hazardous to health under COSHH (SI. 1999 No. 437). The disease is caused by the 
bacterium Borrelia burgdorferi a spirochete. According to the HSE (1993) some five hundred 
cases were reported in the UK between 1985 and 1993, with occurrence in certain occupational 
groups such as foresters. HSE report deer and wild rodents as reservoirs of infection. White, 
(1998) reports \hsX Borrelia.burgdorferi is transmitted to humans through the bite of an infected 
tick of the Ixodes ricinus complex. The infection is acquired fi’om infected small mammal 
reservoirs by the immature ticks. The disease is manifested through pathological effects on any 
of several systems in the human, including skin, nervous system, heart, and musculoskeletal 
system and also on the patient’s emotional health. In the early 1990s two new Borrelia spp were 
identified in Europe, B garini and B. ajzelie
According to Dennis (1998) there is both louse borne relapsing fever (LBRF), which is caused 
by infection with B. recurrentis, and tick borne relapsing fever (TBRF), which is caused by one 
of the many Borrelia spp. infecting the species of soft-shelled Ornithodoris ticks. Borreliosis 
and most Borrelia species and the arthropod vectors, where rodents are the animal reservoir, are 
distributed in North Africa, the Caucasus to Iraq and Central Asia, North and South America 
(Dennis, 1998). However B. hispanica {Omithodoros eraticus is the arthropod vector) is found 
in Spain and Portugal, causing Hispano-Afiican TBRF. The question may be raised as to the 
implication for the UK of global warming. Some local authority officers suggested in the postal 
survey and in the seminars that milder and wetter winters, resulting from climate change, may 
have contributed to the increase in rat infestations. Thus far the impact of climate change on the 
diseases carried by rats in the UK has not been considered. However climate change coupled 
with ever-increasing international trade might mean B. hispanicus could be found in more 
northerly latitudes. On the basis of the observations of Dennis (1998), it is speculated that 
increased rat borne diseases could be a side effect of climate change.
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6.3.4 Helminths
Angiostrongylus cantonensis was once considered a tropical avian parasite. It is now known to 
have widespread distribution and according to Cross (1998a) is spreading. The natural definitive 
host includes the back and brown rats and other rat species. It is a food borne parasitic zoonosis, 
and elimination of rats (and snails) is said to be required as well as good hygiene (Cross, 1998a).
Capillaria are liver worms that have rats and mice as their host, and are found in many other 
animals. Transmission to man from rats, for instance via faecal contamination of foodstuffs, is 
said to be rare, although those few cases that have been reported have almost all been fatal.
These worms have been found in wild rats outside the UK at a high prevalence, and there is a 
world-wide distribution (Cross, 1998b).
Human intestinal capillariasis, caused by C. philippinensis, was originally reported in the 
Philippines and subsequently Thailand. According to the WHO (1979) it is characterised by 
diarrhoea, malabsorption, fluid imbalance and a protein-losing enteropathy. Hepatic capillariasis 
is a rare infection in humans, caused by C. hepatica. Adult worms occur in the liver of rodents 
and other animals and the eggs are dispersed from the liver on the death of the host. In Milan 
(Italy) out of a sample of 47 wild brown rats 17 (36%) were found to have liver lesions 
consistent with C. hepatica infection (Ceruti et al., 2001). This prevalence was higher than that 
for Capillaria spp in both rural and urban rats in England (Table 6.5) It is reported that about 30 
cases of C. hepatica infections in humans have been documented world-wide (mostly in children 
from 1 to 5 years of age) and it has been suggested that the potential transmission of C. hepatica 
to children in the area of Milan covered by that study should be considered an important health 
issue (Ceruti et al., 2001).
Hymenolepis spp have been found in rural rats (Webster & Macdonald 1995a) and were also 
found in this study. Hymenolepis diminuta is the dwarf tapeworm and H. nana is the rat 
tapeworm. These cestodes both have the rat as the principal host and both can infect humans 
particularly children. However there are no reports of direct cross-contamination between 
humans and rats according to Webster and Macdonald (1995a). H. diminuta infection is usually 
via ingestion of infected intermediate-host insects. H. nana is generally contracted through 
eating contaminated faeces. Its hfe cycle can, however, be completed in a single host.
According to Lloyd (1998b) the precise contribution to human infections by rodent hosts has not 
been determined. He has argued that education, public health and improved sanitation are
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equally important as rodent/arthropod control measures. It is suggested that with light infections 
patients may be asymptomatic. Heavy infection oîH. nana can develop in the intestine through 
autoinfection. The symptoms are abdominal pain, bloating, diarrhoea and poor weight gain in 
the young.
Several sçQciQS OîStrongyloides (threadworms) are common intestinal parasites of ruminants, 
pigs, horses and other mammals. The infective stage-3 larvae of Strongyloides spp. are able to 
invade the skin of humans and produce symptoms of cutaneous larva migrans. Larvae of those 
species that are not adapted to humans die within several weeks of infection. Free-living larvae 
of Strongyloides are highly susceptible to desiccation.
Strongyloidiosis is an intestinal parasitism caused by S. stercoralis. Humans are the host of S'. 
stercoralis, which also occurs in primates, dogs and cats. It has a world-wide distribution but is 
said to be more prevalent in tropical and sub-tropical areas. The WHO (1979) reported evidence 
that it has been found m Poland and therefore could spread in temperate zones after importation. 
The WHO has not indicated rats as a principal carrier, but reported that ova of Strongyloide spp 
had been found in rats. They were found by Webster and Macdonald (1995a) and also in this 
study (Table 6.5). Intestinal infection with S. stercoralis may be asymptomatic or associated 
with symptoms such as diarrhoea, nausea, and malabsorption.
According to Nolan et al. (1998), although distributed throughout the moist tropics, S. 
stercoralis can be found in any temperate areas where poor sanitation and other factors facilitate 
the occurrence of faecally transmitted organisms. It is suggested that the growing importance of 
human strongyloidiosis depends upon the unique abihty o f S. stercoralis to replicate within its 
host and behave as a potentially fatal opportunistic pathogen in compromised hosts, particularly 
those receiving corticosteroids (Nolan, et al., 1998). Some 3 to 100 million people are estimated 
to be infected worldwide. Indeed it has now been found that pockets of low endemicity exist m 
several industrialised countries in Western Europe such as Italy, France and Switzerland (1-3% 
prevalence). S. stercoralis is present in virtually all tropical and subtropical regions of the world 
with a prevalence of fi-om less than 1% to 85% in populations living in adjacent regions of the 
same country. In animal populations it has been a problem, especially linked to dog breeding 
kennels (Nolan, et al, 1998).
Transmission of S', stercoralis among both humans and animals can be prevented by measures to 
dispose and treat excrement properly, and avoiding contact with contaminated sub-strata such as
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soil or caging. The symptoms of the illness cover a broad spectrum including abdominal pain, 
bloating, heartburn and brief episodes of diarrhoea. Arthritis is possible but unusual. Urticarial 
rashes and dermatitis caused by subcutaneous migration of filariform larvae is possible, as is 
generalised cutaneous purpura. The majority of people with chronic infections are either 
asymptomatic or have mild non-specific symptoms (Genta, 1992, & 1993, cited by Nolan et a l, 
1998).
Trichinella spiralis is the only species in the genus that is highly infective for infections in swine 
and rats (Ljungstrom et a l, 1998). However this species was not identified in rats in this present 
study. Synanthropic animals such as rats can complicate the epidemiology because they can 
contribute both as a reservoir and link between the domestic and mral or agricultural habitats. 
However, according to Ljungstrom et a l (1998), some consider rats as a victim instead of a 
reservoir of domestic trichinellosis. That is, infected rats exist because they are infected by pigs 
and the pigs are not infected by the rats.
Trichuris trichiura is a nematode which has been thought only to infect humans. Trichuriasis is 
also known as whipworm infection and affects the large intestine. It is most common in the 
tropics and areas of poor sanitation, particularly amongst children, (University of Missouri 
College of Veterinary Medicine, 1997) and world-wide there are 46 million infected people with 
associated morbidity and an annual mortality of 10,000 (Montresor et a l, 1998). Light 
infections are asymptomatic, but heavy infections cause diarrhoea, anorexia, gastrointestinal 
problems, finger-clubbing, rectal prolapse and growth retardation. Infections are associated with 
poverty and poor hving conditions, inadequate sanitation and water supplies, soil quahty and 
climate, poor personal and environmental hygiene and poor health awareness (Montresor et a l, 
1998). Contaminated soil is generally believed to be the major source of infection. Water and 
sewage are also sources of infection and eggs can occur in large numbers in untreated sewage 
and water supplies.
Proper sewage treatment, via sedimentation and biological treatment, will inactivate any eggs 
present, and with good personal hygiene will prevent the spread of infection. On a global basis, 
raw sewage has been assessed as containing 1-4 organisms per 100ml (WHO, 2001). This will 
be substantially lower in developed countries such as the UK because of higher standards of 
hygiene and water and sewage treatment. In the present study Trichuris spp. was the only 
parasite with a statistically significant higher prevalence in urban than rural rats (Table 6.2).
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6.3.5 Bacteria
Leptospira icterohaemorrhagiae causes Weil’s disease (leptospirosis) in humans (PHLS, 
2000). It is an acute febrile disease, the manifestations of which arise from the effects of 
generalised vasculitis. The symptoms are similar to influenza to begin with. This can then be 
followed by kidney and liver failure within 7 - 1 0  days of onset if untreated. It is reported as 
fatal in about 10% of infected humans, although the figures may be between 5 and 40%. This 
disease is that most commonly associated with rats in the mind of the public, but Webster and 
Macdonald (1995a) ropoTtod Leptospira spp. at a maximum prevalence of only 14% in mral rats 
(Webster a/., 1995a; 1995b).
Listeria spp cause listeriosis, and septicaemia and hver damage are the most apparent signs in 
mammals. It is not clear what if any role the rat plays in the spread of this disease. The 
incubation period is variable at between 3 to 70 days (PHLS, 2000). The symptoms are 
influenza-like or meningo-encephalitis/septicaemia, and spontaneous abortion. It is a particular 
problem for pregnant women although maternal infections can be asymptomatic. The 
environment, cattle and sheep as well as soil and silage, are other reservoirs of infection. Many 
different food products have been implicated in outbreaks and it is commonly carried in the 
human gut. It has been isolated from a range of raw foods including vegetables as well as 
processed foods. The majority of cases are thought to be food-bome, although some cases are 
the result of direct contact with animals. Listeriosis is included in the list of zoonoses at Annex I 
point II of Council Directive 92/117/EEC (EC, 1992). The identification and notification 
provisions of the Directive only apply after the specified procedures had been followed 
including reference to the Standing Veterinary Committee.
Yersinia is a small gram-negative bacillus foimd amongst wild and farm animals, in water and 
sewage. Y. pseudotuberculosis and Y. enterocolitica have been isolated fi'om wild rats in Japan 
and the USA, and more recently in the UK (Webster & Macdonald 1995a). Butler (1998) has 
said that yersiniosis occurs m all European countries, with the highest prevalence in northern 
countries and Scandinavia as well as Canada, USA, Austraha and Japan. Prior to 1970, there 
was little attention given to yersiniosis in the medical literature or in public health. The natural 
reservoirs of Y. enterocolitica are said to include a variety of domestic and wild species with 
prominent hosts as pigs, rodents, rabbits, sheep, goats, cattle, horses, dogs and cats. This 
parasite is a member of the same genus as the plague bacterium (T. pestis). Rats can pass 
Yersinia directly to man or indirectly by contaminating animal foodstuffs with infected
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droppings. A common transmission route is said to be via contaminated milk or water. Direct 
contact with infected animals may also be a way of transmission. Person to person spread may 
also occur. According to the Public Health Laboratory Service there is also an association with 
raw pork and pork products (PHLS, 2002). The incubation period is 3 to 7 days. The symptoms 
in humans mimic acute appendicitis or mesenteric adenitis. It produces illness with abdominal 
pain, watery diarrhoea, arthritis and fever, and is reported as most commonly seen in children. 
The PHLS also reports that the organisms can multiply in food at 4°C (PHLS, 2002).
Yersiniosis is also one of the zoonoses listed in Annex I point II of Directive 92/117/EEC (EC, 
1992). It is said that erythema nodosum can occur as a comphcation in up to one-third of adults 
who acquire the infection (Donaldson & Donaldson, 1993).
In Auvergne, France, Gourdon et al. (1999) reported the detection of incidents of human cases of 
Y. enterocolitica with a peak incidence of 12 cases. Prior to 1988 epizootic human infections 
had been rare in the Auvergne, a cattle rearing area in central France. The first human case had 
been detected in 1991 and since then the number of human cases of Yersinia infection in the 
region has increased.
The number of laboratory reports of cases of Y. enterocolitica and Y. pseudotuberculosis in 
recent years in are given in Table A5.2. There was a growth in recorded cases in England and 
Wales from 1981 until 1989 but since then there has been a steady decline. Y. enterocolitica was 
found in 11 % of rural rats (five out of 44) and 2.5% of urban rats (one out of 40) (Table 6.2).
Pasteurellosis is caused by Pasteurella spp. In humans the organism is Pasteurella multocida 
and is commonly transmitted by pet bites. Barrett (1998) has said that control can best be 
achieved by ehmination of stray dogs and cats, thereby reducing the chance of bites, and no 
mention is made of rats as a source of infection. In this present study, the parasite was not 
detected in urban rats although it had been detected in rural rats, (6% positive for Pasteurella 
\%r;.)(Webster & Macdonald, 1995a).
Melioidosis is caused by P. pseudomallei. It is very rare in humans and has a wide range of 
clinical manifestations from unapparent infection to a rapid fatal septicaemia. There is a belief 
that rats are only incidentally involved, but previously they were thought to be the principal 
carriers, (Webster & Macdonald, 1995a).
Rat-bite fever (Streptobacillary fever) is caused by infection with Streptobacillus moniliformis.
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It is also known as epidemic arthritic eiythema (Haverhill fever), and occurs world-wide. It is 
caused by the bite of a rat dr other infected rodent, or by the ingestion of water or milk 
contaminated by rats. The incubation period is 1 -  4 days. The symptoms include fevers 
followed after 2 days or so by a rash, asymmetrical arthralgia and also arthritis. S. moniliformis 
is carried in the nasopharynx of the rat or excreted in the urine of healthy rats. According to 
Salmon and McEvoy, (1998) primary control is by the prevention of rat infestations. The 
prevalence in urban rats was not assessed in this study but from the responses of the DPHs it 
appears to be of rare occurrence in this country. Only two respondents were aware of rats biting 
a human in recent years (two incidents in 1998) and one incident was of a pet rat biting its owner 
who then contracted Haverhill fever.
Coxiella burnetii is the causal organism for Q (Query) fever in humans, and is a species of 
bacterium that is distributed globally. It is an obhgate intracellular parasite. In 1944 outbreaks 
of Q fever occurred amongst British troops stationed in Italy, Greece and Corsica. Q fever is a 
widespread illness affecting wild and domestic animals as well as man. There are acute and 
chronic forms of the disease, and is another which presents as influenza-like symptoms. Other 
symptoms include hepatitis, meningoencephalitis and endocarditis but are said by Marrie (1998) 
to be more rare. Transmission to humans and animals is normally via aerosols and dust. The 
organism is extremely stable and resistant to desiccating conditions. According to Marrie (1998) 
Coxiella burnetii has both a wildlife and domestic animal cycle. Possible routes of infection 
from wild animals to domestic animals have been said by Marrie (1998) to be via contamination 
of the environment by infected products of conception, ingestion of contaminated grass or 
ingestion of contaminated animals such as rodents by cats.
The largest outbreak of Q fever recorded in the UK occurred in Birmingham in 1989 and has 
been analysed by Hawker et al. (1998). Some 147 cases were identified in the outbreak. A case 
control study produced no evidence that direct contact with animals or animal products had 
caused the outbreak. The epidemic curve suggested a point source. The probable cause of the 
outbreak was said to have been windbome spread of coxiella spores from farmland to the 
conurbation. Directly south of the area of the outbreak were farms engaged in outdoor lambing 
and calving. No information was reported about the level of rat infestations on the farms.
C. burnetii antibodies have only recently been detected in the serum of rats in the UK (Webster 
& Macdonald, 1995a; Webster et al, 1995c). The only previous report of this organism in wild
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rats was in India (Yadav et a l, 1979, cited by Webster & Macdonald, 1995a and Webster et al, 
1995c). Previously cattle, sheep, cats and goats were the best-known reservoirs. Wild brown rats 
may be a significant factor in the spread of Q fever. HSE suggest that there is gross 
underreporting because of the relatively mild symptoms, lack of awareness, non-diagnosis and 
the fact that there is no legal obligation to report (HSE, 1993). It is not a notifiable animal 
disease and there is no eradication policy, and although vaccination is available in the USA for 
animals and people, this is not the case in the UK. In 1999, Q fever became a notifiable disease 
in the United States (CDC, 2002).
Rats have traditionally been thought to carry Salmonella spp and be a major reservoir of 
infection (Hobbs, 1973; Hall & Griggs, 1990; Sorex, undated). Nakashima et a l (1978) referred 
to a number of cases where rats had been cited as a source of Salmonella and had “been 
iniplicated on numerous occasions as a vector for food-bome salmonellosis”. That study 
however found little Salmonella and the absence of enteric pathogen was seen as “striking”. 
Webster and Macdonald (1995a) reported very little prevalence o f Salmonella spp. in rural rats. 
There is no real explanation why rats had been implicated in salmonellosis when most studies 
that have looked for Salmonella spp in wild rats, have found few or no isolates. Humphrey et al. 
(1998), considered more than 2,000 food poisoning serotypes of salmonella, and made no 
mention of rats as a source of infection. However one study of rats captured in the sewers of 
Lyon (France) in 1982, did find them to carry Salmonella typhimurium but at a low prevalence 
of 6% (Seguin et a l, 1986) and, it has been reported that 8% of fi*esh faecal samples collected in 
the West Midlands of England were positive for Salmonella (Hilton et a l, 2002). It may be that 
the organism normally causes ill-health and death in rats before they can be caught (Rat and 
Mouse Gazette, 2000).
6.3.6 Protowa
According to Donaldson and Donaldson (1993) Cryptosporidium is a protozoan that causes 
illness after ingestion of the oocystic stage. Webster and Macdonald (1995a; 1995b) and 
Webster et al. (1995a; 1995b) showed that Cryptosporidium is far more prevalent in rural rats 
than Leptospira, the organism most generally associated with rats in the public’s mind.
For C. parvum. Coop et al. (1998) report that the time between ingestion of the oocysts and their 
appearance in animal faeces is between 2 and 12 days depending on the host. In humans the 
incubation period is 2 -  14 days and, in immuno-competent humans, causes an acute self-
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limiting gastroenteritis. Often initial or warning (prodromal) malaise occurs, with nausea and 
loss of appetite. This is followed by the onset of acute diarrhoea and other symptoms such as 
vomiting (in children), weight loss and abdominal pain. Webster and Macdonald (1995b) 
suggested that wild brown rats as carriers pose a risk to the health of humans and livestock. This 
is because only a small numbers of oocysts are required to initiate a clinical infection. Adult 
rodents have been observed to shed small numbers of oocysts in their faeces, and as such are a 
further potential source of infection on farms. This can lead to the contamination of foodstuffs 
and then slurry which is subsequently spread on the ground with possible run-off into 
watercourses. It has been suggested that Tow grade’ sources lead to neonatal infections again 
because only small numbers of oocysts are required for clinical infection (Blewett & Angus,
1989 cited by Coop et al., 1998). This may progress from neohate to neonate, and lead to the 
very high infection rates that have been observed on some farms.
The Bouchier Report in 1998 (DETR, 1998b) when considering the problem of Cryptosporidium 
in water supplies, reported an Environment Agency-MAFF study of wild animals in the farm 
environment that indicated rats, amongst other animals, carry the organism and may play a 
significant role in its dispersion in the environment. It has been suggested by Foster (1999 and 
pers. comm.) that the veterinary experts on the Bouchier Committee believed the infection in the 
rodent population tended to be passed back to uninfected animal stock through contamination of 
feedlots. Thus even if the animal livestock-rearing unit had been disinfected totally and stocked 
afresh, outbreaks were common amongst young animals. This would be one element of an 
explanation for why the disease is so persistent and endemic in the more intensive parts of the 
livestock rearing industry (Foster, 1999 and pers. comm). Rats can thus be implicated in the 
contamination and recontamination of cattle foodstuffs that in turn leads to cattle slurry 
contaminating watercourses from which drinking water is abstracted.
Work undertaken for the PHLS (Patel et al., 1998) found that 96% of C. parvum isolates from 
patients in suspected waterborne outbreaks were of genotype 1. All the isolates from livestock 
were genotype 2. Isolates from 59% of sporadic human infections were of genotype 1 and 35% 
of genotype 2. It was suggested by Patel et al. (1998) that hvestock animals were not the 
primary source of infection in the two outbreaks studied (South West England in August and 
September 1995 and North London and Hertfordshire between February and April 1997).
Whilst the host range of C. parvum genotype 1 is unknown, preliminary evidence suggested that 
it occurs only in humans and that the likely source in the two large outbreaks was human faeces
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from sewage discharged into water from which drinking water was abstracted. No work has 
been undertaken to assess whether Type 1 could be found in rats hving in sewers in close 
proximity to human sewage. Type 2 is known to afreet livestock and humans and whilst 
according to Patel et al. (1998) it was isolated only in a minority of human cases, the 
involvement of rats in the route of infection cannot be discounted.
Human infections are not hmited by age, unlike infections in other animals. Increasingly open 
air or educational farms are being associated with outbreaks and sporadic infections among 
visitors, many of whom may be from urban areas (Shield et al., 1990). Casemore, (1989a and 
1989b) has expressed concerns, as has Webster (1996), arguing that rats pose a zoonotic risk on 
farms. Visitors to educational farms, it is suggested, may lack the immunity to the infection 
enjoyed by the farm staff (Casemore 1989a and 1989b). The latter may fail to appreciate the 
dangers to visitors. This in turn may have repercussions under the Health and Safety etc at Work 
Act 1974, which places obligations on the operators to safeguard the health and safety of 
visitors. There is also a common law duty of care and the Occupiers Liability Act 1957 places a 
duty of care on occupiers to ensure those who come onto the land are reasonably safe.
Toxoplasmosis can be caused when a cat excretes T. gondii oocysts, which are then ingested by 
other animals. The primary infection rarely causes symptoms severe enough to be reported. In 
the acute form the patient has a fever and enlarged lymph glands. In immunocompromised 
patients the primary infection can cause more severe illness, affecting the brain, lungs and heart 
and leading to death. Dubey (1998) has said T. gondii is widely prevalent, but that whilst warm­
blooded animals can act as intermediate hosts, the life cycles can only be completed in cats. 
Eating infected mammals such as rats leads to infection of the cat and the parasite then develops 
in the cat’s intestines. Cats excrete the resistant stage of Tgondii (oocysts) in faeces, and these 
oocycts can survive in the environment and remain infective for up to 18 months. Ingesting 
undercooked infected meat or food and water contaminated with the oocysts in cat faeces can 
infect humans.
Webster et al. (1994) found that neophobic behaviour tended to be reduced in rats with positive 
Toxoplasma titres. This could in theory make control easier whether by trapping or rodenticide 
in bait boxes. It was suggested that the differences in behaviour between infected and uninfected 
rats arose from pathological changes caused by the cysts in the brains of the infected rats. These 
behavioural changes would benefit the parasite by making the infected rats more susceptible to
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predation by domestic cats, the definitive host of Toxoplasma. T. gondii now appears to alter the 
rat’s perception of the risk from cats (rats have evolved anti-predator avoidance of areas which 
show signs of cats’ presence), and in some cases the innate aversion changes to ‘imprudent 
attraction’ (Berdoy et al., 2000) Although the health and other behaviour of the rat remains 
unchanged a subtle alteration of the brain of the rat, as intermediate host, enhances predation by 
cats (Berdoy et al., 2000). However, if that is the only alteration in behaviour then the presence 
of this parasite will not enhance the prospects for control by local authorities or companies.
Infection across the placenta by fi'ee tachyzoites also occurs in humans where a pregnant mother 
acquires the primary infection. The foetus can be affected at any stage of pregnancy but greatest 
risk is during the first trimester when infection can lead to foetal death. It can cause mental 
retardation and loss of vision in congenitally infected children and death in immunosuppressed 
patients especially those with AIDS. There is no vaccine to control toxoplasmosis in humans. 
Toxoplasmosis is also one of the zoonoses listed in Annex I point II of Council Directive 
92/117/EEC.
Entozoic amoebae live within the bodies of their hosts. The majority belong to the family 
Entamoebidae to which the causative organism of amoebic dysentery in man. Entamoeba 
histolica, belongs. According to Cox (1970) members of the genus Entamoeba live in the large 
intestine apparently as harmless commensals, feeding on bacteria. They form cysts which 
contain a number of nuclei. Lloyd (1998a) has suggested thatE. histolica has an annual 
incidence of about 40 -  50 million globally, with 40,000 to 100,000 deaths. It is primarily 
associated with urban overcrowding and poor sanitation which favour amoebiosis. The most 
common amoeba in rodents is Entamoeba muris, which lives in the caecum. This parasite is said 
to be morphologically indistinguishable from E. coli in humans (Lloyd, 1998 a). Cox (1970) 
reported that Entamoeba histolica was recorded from Rattus norvégiens in London in 1948, and 
that it is probable that these infections were acquired from humans.
6.3.7 Viruses
Hantavirus causes haemorrhagic fever with renal syndrome and is a major public health problem 
in China and Korea where the fatality rate in cases is about 7%. A milder but also sometimes 
fatal disease has also been found in Scandinavia and Eastern Europe, and is caused by an 
antigenic subtype of the Puumala virus. According to Clement, et al. (1998) Hantavirus (HTV) 
is one of the recently discovered aetiological agents of acute viral haemorrhagic fever. HTV is
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the newest described genus in the Bunyaviridae family, and the only genus in that family that is 
not arthropod borne, but transmitted by rodents. Infected rodents remain apparently healthy, but 
are said to probably have a life-long capacity to shed infectious HTV in their excreta. Clement 
et al. (1998) reported recent indications of the growing importance of the wild rat as a vector for 
the hitherto unrecognised form of HTV on a worldwide scale, and in Baltimore USA up to 74% 
of rats have Hantavirus (Webster, 2001, per s.comm.). Humans are the only known disease end 
point of the infection. Viral haemorrhagic fever, as a generic term and including Hantaan fever, 
is listed in Schedule 1 of the Public Health (Infectious Diseases) Regulations 1988 (SI 1988 No 
1546).
The exercise to sample live trapped wild rats was undertaken in order to make some initial 
assessment as to the prevalence of certain parasites, and to make a comparison with the findings 
for rural rats. Information regarding the trapping locations is contained in Table A5.5. The 
results are set out in Table 6.2.
Although the literature indicates a wider range of parasitic species in rats than previously 
thought, the range and prevalence of parasitic species detected among urban rats tended to be 
lower than that previously obtained from rural rats (Table 6.1). The prevalence of certain 
species were significantly lower in urban rats, for Capillaria spp:, Toxocara cati, Hymenolepis 
nana, H. diminuta. Taenia taeniaeformis and Toxoplasma gondii, and did not reach statistical 
significance for 577/ 7., and Yersinia enterocolitica. Pasteurella spp., and Pseudomonas
spp. were not detected at all amongst urban rats even though present in rural rats. The only 
species that showed significantly higher prevalence levels amongst urban rats was Trichuris 
57777., (Table 6.2).
There may be at least two potential explanations for the discrepancy between the high parasite 
loads previously identified amongst rural rats compared to the lower rates in urban rats reported 
here. This may be due to differences in population densities between the two areas, or the lack 
of contact and between rats and domestic livestock in urban areas these factors are discussed 
more fully in 6.4 below.
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6.3.8 Views ofDirectors of Public Health
In response to the postal survey the majority of DPH respondents had not encountered any 
disease associated with rat infestations in the previous three years. Fifty, out of 61 respondents, 
did not report any such diseases and two did not know. Only nine indicated that they were 
aware of any diseases associated with the rats in the three years prior to the survey for this 
present study.
DPHs were largely unaware of how the incidence of rat borne disease had changed, if at aU, over 
the preceding five years, with 38 out of 61 (62%) admitting they did not know in the postal 
survey for this present study. Seventeen (28%) described the incidence of rat-borne disease as 
remaining the same. Only one indicated an increase, the same number as indicated a decrease. 
Three respondents said there had been no such disease and there was one no-response.
The results indicate that in the majority of areas the DPH will have little information on the 
occurrence of rat borne disease and the results indicated that most have little experience of 
diseases associated with rats.
Respondents were asked to indicate which organisms on a list they were aware of as being 
carried by rats. The responses are summarised in Table 6.3.
TABLE 6.3
Parasites and zoonotic agents carried by rats of which DPHs in England and Wales were 
aware according to the postal survey for the present study
n = 61
Zoonotic agent Number responding positively 
(%)
Fleas 40 (78)
Mites 21 (34)
Lice 17 (28)
Ticks 27 (44)
Leptospira spp. 4 6 0 ^
Listeria spp. 10(16)
Salmonella spp. 29 (48)
Pasteurella spp. 22 (36)
Cryptosporidium parvum 14(23)
Toxoplasma gondii 18(30)
Coxiella burnetii 16 (26)
Hantavirus 27(44)
Cowpox 2 Q)
No response/don’t know 14 (23)
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Respondents were also asked whether they had received reports of any cases of specific diseases 
in the previous three years and if so, the numbers of such cases for each year. The results are set 
out in Table 6.4.
TABLE 6.4
The number of cases in recent years of certain diseases possibly associated with rats and 
reported by DPHs in the present study.
n = 51
Responses where Numbers of cases per year
Positive response: numbers of cases
No (%) given (No)
Disease 1996 1997 1998
Leptospirosis* 19(37) 18 10 10 13
Rat-bite fever 0 0 0 0 0
Listeriosis 13 (25) 10 4 12 4
Yersiniosis 5(10) 5 5 4 0
Lyme disease 6(L% 4 5 5 4
Murine Typhus* 0 0 0 0 0
Tuberculosis* 49 (96) 49 2417 2299 2416
Cryptosporidiosis 45 (88) 43 1643 1952 1593
Toxoplasmosis 8(16) 7 3 8 6
Q fever 4(% 3 1 3 2
Hantaan fever** 1 (2) 1 2 0 0
Legend
* Notifiable disease under Public Health (Infectious Diseases) Regulations 1988; ** Viral 
haemorrhagic fever, of which Hantaan Fever is one form, is notifiable; No response in 10 cases
One DPH responding to the survey in the present study referred to a particular problem 
experienced when reference was made to “a couple of cases of Weil’s disease”. These were 
water sport users of Holme Pierpoint and the DPH indicated that there was a rat problem on the 
bank of the watercourse.
6.4 Discussion
The literature search indicated that rats have been found to carry a wider range of zoonotic 
agents than is often assumed. Personal contact with health workers when preparing for the task 
of rat sampling, including the author’s General Medical Practitioner, the Employment Medical 
Service (part of HSE) and published guidance (HSE, 1993) indicated that the diseases of most 
concern to them in the context of rat borne diseases were plague and Weil’s disease. There is an 
assumption that rats cany Salmonella as indicated by the responses of DPH respondents in the
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present study (Table 6.3) where almost 50% believe rats to carry this organism despite the 
absence of any evidence for this. Table 6.3 indicates that the medical professionals most directly 
involved in pubhc health have a patchy awareness of diseases carried by rats. This may be 
because there is little direct experience of problems, as many of the diseases are not notifiable, or 
because in general there has been little surveillance of human health when in close proximity to 
rat infestations. It may also be because there has been little to draw their attention to the issue, 
as the number of infections is low or diseases that are carried by rats may be misdiagnosed.
It may be that awareness is low because lines of communication fail and the flow of information 
is inadequate. During the project the author was invited to accompany staff of a London 
Borough in their efforts to control the rat population in a number of central London squares. 
Conversations with these officers (Humphiys, lQQQ,pers.comm.) indicated that the incidence of 
rats biting humans might be more frequent than supposed, but that such incidents go unreported 
to the authorities, other than meeting the health and safety obligations on employers. Yet DPHs 
suggest this is a rare occurrence. It is likely that such incidents are also more likely to occur 
where there is occupational exposure and risk, for instance sewer workers, or those involved in 
refuse collection and removal of litter and fly-tipped refuse.
The results also show that investigations of diseases have either been of limited extent, or rats 
have not been seen as important vectors of disease. It is likely that investigations of disease do 
not assess whether there has been any possible exposure to rats. The situation is little different 
in the USA (Sarisky, 2QQ0,pers. comm). Rats may represent reservoirs of infection but only 
diseases known by practitioners to be specifically associated with rats might prompt any further 
investigation. This is likely to be undertaken by the local authority, and it has already been seen 
that there is minimal liaison between the DPH and the EHO. This may be little different from 
other areas of environmental health work, which can have a direct bearing on health such as poor 
housing conditions (Marks & Foley, 2000).
Table 6.3 illustrates considerable variation of knowledge on the parasites carried by rats. So far 
as ectoparasites are concerned, all rats appear to carry fleas (Webster & Macdonald, 1995a) but 
only 78% of DPHs responding to the present study indicated that they thought rats carried them. 
It is known that rats carry mites and lice (Webster & Macdonald, 1995a), but only 34% of 
respondents thought rats carried mites, and only 28% thought rats carried lice. Although ticks, 
which can cause disease in man (e.g. Lyme disease) were not found on the farm rats, over 44%
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of respondents believed rats to carry them. Surprisingly only 23% of respondents thought rats 
carried Cryptosporidium even though Webster and Macdonald (1995a; 1995b) found a high 
prevalence (Table 6.1).
In these circumstances, and given that Chapter 5 has shown that there is little liaison with the 
EHOs (who are responsible for pest control) it is questionable whether there is adequate 
surveillance and recognition of the potential pubhc health problems posed by rat infestations. 
This matter is left wholly to local authorities, with a presumption that their rat control activities 
will in themselves prevent or minimise infectious diseases.
Furthermore, information provided by the DPHs in the survey for this study (Table 6.4) do not 
accord with the pubhshed figures from the PHLS given in Appendix 5 (Tables A5.I A5.2). 
Comparison of the figures for the number of cases of Yersiniosis (Tables 6.4 and A5.2) for 
example indicates a higher level of recording by the PHLS (PHLS, 2002b) than reported by 
DPHs in this present study. This may be because Yersiniosis is not a notifiable disease. 
However, Golding (1990) quotes Dr Sheena Waitkins of the Leptospira Reference Unit of the 
PHLS in Hereford as saying that making diseases legally notifiable is a waste of time and money 
as initial misdiagnoses are often never corrected in the records. Indeed in the context of 
leptospirosis it was suggested that only about 10% of what is really occurring is reported, and 
many who contract leptospirosis are not recognised as such.
A number of the zoonotic species identified in rural rats by Webster and Macdonald (1995a) and 
Table 6.1, cause illness in humans that presents as severe influenza-like symptoms. When 
patients with such symptoms seek medical attention and they have had possible contact with rats 
(direct or indirect), or been present in locations where rats have been present in any numbers, 
medical practitioners should exercise particular care in making a diagnosis. DPHs should ensure 
that GPs are alerted and kept informed on matters of pubhc health importance such as this. 
However it is clear that some DPHs will not be fully aware of the diseases carried by rats and the 
significance for pubhc health.
It has been suggested that the role of rats in the spread of leptospirosis to humans may have been 
over-stated, but that the role of rats in the spread of other diseases may be under-estimated 
(Webster et a i, 1995a & 1995b). The incidence and prevalence of leptospirosis has also been 
found to be lower in farmers than anticipated (Coleman, 2000). This indicates that DPHs are 
frequently misinformed about the risk to pubhc health from rats
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Coleman (2000) undertook a multicentre prospective study of disease in farmers and reported 
that some infections occur frequently, and that ringworm and Q fever were associated with 
contact with cattle. The incidence of leptospirosis was reported to be much lower than 
anticipated but there was a higher than expected incidence and prevalence of Hantavirus 
infection. This study however showed no association with direct contact with rats, cats or straw. 
Although many zoonotic infections were common, in most cases only mild acute clinical disease 
was caused. Nevertheless it was suggested that a follow-up was needed to assess the long-term 
morbidity and true public health significance. The success of that project was attributed to the 
contributions of a range of disciplines, perhaps pointing the way forward for assessing the 
impact of rat-bome disease in urban areas (Coleman, 2000).
The sampling of urban rats in the present study in part assessed whether or not the general lack 
of awareness, or even complacency, has any significance for pubhc health at this time. Table 6.2 
indicates that in general the parasite burden in rural rats appears to be greater than for urban rats. 
There may be two main reasons for this. The first relates to the competitive impact of wildlife 
and domestic livestock on driving cycles of zoonotic infection, and the second relates to the 
different population densities between the two habitat types.
In a rural environment, soil and water contamination by infected excreta from domestic livestock 
may potentially spread infection to the sympatric rat population, and thereby maintain or even 
initiate rodent reservoirs of infection. Indeed, a previous study of another zoonose, C. burnetii, 
found consistently higher infection of rats among rodent populations on livestock farms, but low 
or zero for rats on arable farms where commercial livestock was absent (Webster et a l, 1995c). 
Although urban areas do contain numbers of companion animals, and as Calhoun (1962) 
reported apartment blocks with dogs and feral cats also had high populations of rats, 
zoonotic rates tend to be low amongst such species. For instance Nichol et al. (1981) studying 
domestic cats in an urban environment found only 14.9% to be infected with any parasitic 
species with Toxocara cati the most common (at 11.5%). Thus cats at least may play a lesser 
role than domestic livestock in driving zoonotic cycles. Similarly, even though it is known that 
rats inhabit the sewerage infrastructure, and there is potential contact between rats and human 
waste, the prevalence and range of parasites carried or excreted by humans in the UK urban 
environment is currently likely to be low. This can be inferred from the quality of public water 
supplies in the UK, where in common with other more developed countries waterborne bacterial
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disease has significantly declined, even though it still remains life threatening in less developed 
countries (Gleeson & Gray, 1997). The World Bank estimated that in 1993 diarrhoea and 
intestinal worm infections caused by poor water supplies and bad sanitation accounted for as 
much as 10% of the entire disease burden of developing countries (Jones, 1994, cited by Gleeson 
& Gray, 1997). The implication is that in the UK there will be a low transfer of parasites to the 
wild rodent population.
The second explanation, potentially more directly applicable in terms of control implications, 
may relate to differences in rodent population densities between the two habitats. There is 
evidence that rat population densities are often very high within rural environments, but 
generally very low, with restricted inter-group social interaction within the modem developed 
urban environment (Twigg, 1975). The latter has been achieved primarily through high levels of 
pest control programmes and enhanced sanitation (Twigg, 1975). Such low population densities 
as well as trap shyness (neophobia) discussed in Chapter 2 may be reflected in the extended time 
taken to trap the 40 urban rats in this study. High population densities and overcrowding, on the 
other hand, favour the transmission of parasites, particularly those spread by direct contact or 
short distance aerolization (Anderson, 1993). Webster and Macdonald’s (1995a) study 
demonstrated that the zoonotic prevalence range and intensity was highest amongst the most 
densely rat-populated farms. Other studies o f Leptospira spp. have reported a similar pattern 
with moderately high infection rates in rural brown rats but low or zero in rats from urban and 
suburban sites (Hathaway, 1981; Blakelock & Allen, 1956; Gordon-Smith et al., 1961).
There was a significant difference between urban and rural rats for the presence o f Trichuris spp, 
the one parasite that was more prevalent in urban than mral rats (Table 6.2). World-wide it is 
estimated that 1049 million persons harbour T. trichiura and prevalence in school children may 
reach 95% where there is widespread malnutrition and anaemia (Stephenson et al., 2000). The 
prevalence of Trichuris spp in urban rats in the London and the South East of England of 15% 
compares with the prevalence of T. muris in a Turkish village of 6.6% (Carlson & Sahin, 1979). 
Stephenson et al. (2000) have said it is unclear the extent to which the presence of T. trichuria 
interferes with health and learning but it can contribute to anaemia and community control is 
important.
This study has shown that for a number of zoonotic agents it is possible that the risks to human 
health is increased where domestic pets such as cats and dogs come into contact with infected 
rats, or scavenge in areas contaminated by rat faeces. Rat infestations are also found to be
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higher in those dwellings where there are pets and-livestock (MAFF, 1999) indicating a need for 
increased attention to hygiene in such circumstances. Good personal hygiene will help reduce 
the risks of infection by parasites carried by rats. If the level of infestations is increasing then 
pubhc education and advice is necessary not only to help prevent the existence of environmental 
conditions that could encourage this increase, but also to ensure that proper hygiene standards 
are observed. Advice and education on environmental and personal hygiene should be seen as an 
important component of a local authority strategy on the control of rats.
6.5 Conclusion
There is evidence that the DPH in many health authorities is not wholly familiar with the range 
of zoonoses carried by wild brown rats, nor the extent to which they may provide a reservoir of 
infection. The lack of liaison with local authorities has been considered in Chapter 5, and may 
reflect on the quality of information available and surveillance undertaken, even though the 
control of rats is seen as primarily a pubhc health measure. At this time it may be that in 
general, the level of rodent control activity has been sufficient to prevent rat infestations being a 
critical public health problem in urban areas. That may not always be the case, particularly 
where there are other stresses such as poor housing conditions, inadequate control strategies, 
reduced control activities, and inadequate health surveillance.
The risks from urban rats currently may not be as great as generally supposed, but this may be in 
part due to historic reasons, and good fortune rather than good management. In certain locations 
where there are higher levels of rat infestations in and near domestic premises, for reasons that 
have been considered in previous chapters, such as the breakdown in control measures in the 
more run-down areas, there may be an increased risk to public health. Earlier parts of the study 
indicate a potential for increased rat population densities in urban areas that, at least on a 
localised basis, could approach those found on farms where the greater risk has been 
demonstrated by Webster and Macdonald (1995a). This will remain true whether or not there 
are fluctuations in the rat population in the country as a whole.
A better picture will only be obtained by further research, which should involve an assessment of 
the prevalence of parasites from a larger sample of rats obtained from a variety of urban areas or 
habitats, with different infestation rates. This work should involve some assessment of the 
environmental and social conditions existing in the locations where samples are obtained.
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The results from this part of the present study have demonstrated the need for good personal 
hygiene, and local authorities should recognise the need to focus relevant advice on those areas 
and communities where the risk factors associated with rat infestations are greatest.
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CH APTER 7.
EFFECTIVE RAT CONTROL - THE ECONOMIC IMPERATIVE
7.1 Aims
Chapter 6 examined the pubhc health case for improving the effectiveness of controls on rat 
infestations. There is in addition an economic reason for concern about ineffective approaches 
to control of rat populations. It is widely reported that rats cause damage to buildings and 
installations. Colvin (2001) suggested that the pubhc should be concerned about a rising rat 
population mainly because the presence of rats is an economic issue. They damage utility lines 
and wires, start fires and damage much of a city’s infrastructure (Colvin, 2001). Hall and Griggs 
(1990) have also referred to the damage done by rats to buildings. This is in addition to the 
damage to stored foodstuffs, and economic loss due to any ill health that may be attributable to 
rat-bome disease. The aim of this chapter therefore is to consider the economic justification for 
controlling rat infestations. That is to determine whether it is possible to assess the economic 
costs of damage from rats and, if so, to make some assessment of what that might be.
Thirty years ago Drummond questioned why the methods available to virtually eradicate rats 
fi-om towns and cities, which had been used in Germany, were not being used in Britain 
(Drummond 1970). He suggested the answer was that the need for such work was by no means 
self -evident and that progress could not be expected until some assessment of the benefits by 
comparison with the costs of control had been made. This chapter therefore seeks to provide 
some insight into the costs that could be saved by more effective control of rats.
7.2 Methodology
In the first instance a literature search of general texts on rodents was undertaken using the BIDS 
Bibhographic service, Ingenta and EBSCO online. Only one reference was found. A general 
search of the web using search engines such as Yahoo, Lycos and MSN was also undertaken, 
plus a search of Hansard. The author also drafted a number of Parliamentary Questions to be 
tabled by MPs who were contacted after they had shown an interest in this topic. A search was 
also made of the general texts on rats.
The second methodology used was direct communication. Letters requesting information were 
sent to utilities and other companies such as in the insurance industry, who might have relevant
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information about the economic cost of rat damage (Appendix 5 includes examples of letters 
sent). These companies were asked for information on the costs to them of controlling rat 
infestations and the costs to them of damage caused by rats.
Letters were also sent to regional environmental managers of Railtrack, to BritishTelecom and 
other telephone companies, London Underground and cable TV companies. After an initial poor 
response from individual insurance companies a letter was sent to the Associations of British 
Insurers, who did not have any information but provided a list of member companies who were 
contacted directly, including some to whom letters had been sent in the first attempt to obtain 
information on insurance claims (Wright, 1999, pers.comm).
73 Results
7.3.1 The nature of the economic impact of rat damage
The response to letters seeking information from companies was disappointing. Those contacted 
are listed in Appendix 5. Suiprisingly the Association of British Insurers has not undertaken any 
research into the costs of rat damage (Wright, \999,pers.comm) even though in the post-Second 
World War period US insurance companies claimed that about 25% of fires for which there was 
no apparent cause may have been caused by rodents (Anon, in Pest Control, 1947, cited by 
Meehan, 1984).
Only one reference was found using Ingenta for the period 1987 to 2002. This was on the 
effects of simulated rat damage on yields of macadamia trees (Tobin et a l, 1997). This study 
was based on the annual estimated damage to 5-10% of developing macademia by black rats. It 
was concluded that growers might be able to tolerate damage of 10% of their developing nuts 
without suffering economic losses, and depending upon the stage of development of the nut 
could sustain losses at higher levels; that is the earlier in development of the nuts the greater the 
rate of damage that could be sustained without suffering economically. A search using “rat 
damage costs” “brown rats damage economic costs” and “vrild rats damage economic costs” on 
the BIDS International Bibliography of the Social Services (IBSS) Data Service for the period 
1951 to 2002 resulted in no relevant hits. Meehan (1984) suggests the losses to growing crops in 
temperate countries are significantly less than in the tropics and sub-tropics. Lund (1994) has 
suggested that in developed countries with over-production of food crops and adequate storage, 
commensal rodents are controlled on grounds of hygiene and public health rather than for 
economic reasons, whereas in the tropics and sub-tropics the opposite is true.
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In the main this present study sought to assess the economic impact of damage on the 
infrastructure and buildings rather than food and foodstuffs. Chapter 3 has indicated that rats 
will gnaw and damage materials if the opportunity arises. When wild brown rats do destroy or 
spoü stored food they are likely also to have damaged the container or building within which the 
foodstuff is stored. In the food industry in the UK there can be substantial costs due to closure 
where rodents are present. Meehan (1984) reports costs of between £7,000 and £125,000 in the 
1970s for individual companies that had to close facilities but does not say if this was due to 
mice or brown rats. The average annual rate of inflation since 1979 has been 5.63% (Economic 
History Resources, 2002), which equates to a compounded rate o f252.46% (FinAid, 2002), and 
so adjusting those costs to 2001 prices would equate to between £24,672 and £440,575.
Although he did not provide a total figure. Brooks (1973) suggested that the then annual bill for 
rodent control in the USA was $ lOOmillion. The costs to society in the USA due to food losses, 
damage to structures, and rodent borne disease, must outweigh treatment costs to make the latter 
justifiable. Thus in a developed country the cost to human society of commensal rodents must 
be substantial.
Burrowing rats can cause landslips on embankments (of particular importance on the railways) 
and cause the banks of canals and ditches to collapse leading to flooding (Meehan, 1984). 
Meehan (1984) has commented that gnawed pieces of wood are often one of the first indications 
of an infestation, and gnawing behaviour has been discussed in Chapter 2. The monetary value 
of the damage caused by gnawing will depend upon what is attacked, and may depend upon the 
function of the material damaged and cost of repair. Indeed, it is likely that much damage goes 
un-repaired if the disrepair to a building or service is not seen to impair its fimction greatly, for 
instance damage to the bottom of a shed or bam door. As Meehan (1984) has commented it may 
be the intrinsic value of the gnawed article that is important, such as a valuable book; sometimes 
it may be the consequence of the damage caused by gnawing that is the cost. Meehan (1984) 
reported an incident in which a rat gnawed through a lead gas-pipe, the gas leaked and an elderly 
person asleep in bed was poisoned and that rats gnawing cables in a car production plant led to 
an electrical fault causing £100,000 worth of damage, including cars falling off the end of the 
assembly line (Anon, in Oracle, Car, 1978, cited by Meehan, 1984).
Richards (1989) has commented that there are few data on the amount of damage caused by 
commensal rodent infestations around farm buildings. In that case, it is unsurprising that there is
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little data on the economic impacts of urban and off-farm rat infestations. It is suggested by 
Richards (1989) that the most significant form of economic damage on farms stems from the 
gnawing of electrical cables, and some 50% of farm fires have been attributed to this cause. 
Richards estimated that at 1989 prices all sources of damage on farms in the UK amounted to 
£10-20 million per annum. Taking account of an average annual inflation rate of 2.62% since 
then (Economic History Resources, 2002) this amounts to a 39.96% compounded rate (FinAid, 
2002), and so at current prices Richard’s estimate for the UK will be from £13.996 million to 
£27.992 million.
From a search of the Worldwide Web using MSN it was found that Pimentai et al. (1999) had 
estimated that in the USA annually rats cause $19,000,000,000 worth of losses and damage, and 
that the USA had become the land of a billion rats. These are either the black rat (also known in 
the USA as the European tree rat) or the brown rat. It was estimated that rats on poultry farms 
and other farms destroy grain and other goods worth $15 billion. In the urban and suburban 
areas of the US, Pimentai et al. (1999) suggested there is roughly one rat for every human, 
causing fires by gnawing electric cables and polluting foodstuffs. It was also suggested that they 
carry diseases such as salmonellosis and leptospirosis (discussed in this present study in Chapter 
6) although Pimentai et al., (1999) made no assessment of health costs. The estimate by 
Pimentai et al., (1999) was based on Pimentai’s experience and knowledge including 
involvement in the operation of a poultry farm, where it was estimated there was one rat per 5 
chickens, since when control has improved, thus the current estimate was 1 billion rats on US 
farms, with 250 million in cities and towns Pimentai Q.t)Q{),pers.comm.). Given the amount of 
food that rats eat and the greater amount of spoilage, Meehan (1984) referred to 70% of one ton 
of wheat spoiled by 10-26 rats over a 12-28 week period, when only 4.4% was actually eaten, 
and other damage from gnawing. Pimentai pers.comm.) estimated conservatively that one 
rat could cause $ 15 worth of damage per year. From those figures the total of $ 19 bilhon was 
derived. This is very much an estimate as he found, and as this present study has shown, there is 
a surprising lack of data on rats and damage.
7.3.2 The sewerage industry and infrastructure costs
The water and sewerage companies in England and Wales were approached to ascertain whether 
rat damage was a problem to their property and equipment, the costs of this, plus the expenditure 
on controlling the rat population in sewers. This present study has identified the possibility that 
the increase in above-ground rat infestations might be in part attributable to inadequate sewer
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baiting. Evidence from local authorities is that a substantial proportion of above-ground 
infestations are attributable to defects in belowground drainage (both pubhc and private). 
Although invited, the majority of water and sewerage companies were not represented at the 
research seminars, but there were responses to the approach for information on costs.
These responses from the water and sewerage companies varied. Responding companies are 
listed at Appendix 5. In one response, reference was made to the company undertaking 
significant research and it claimed to be one of the leading sponsors of investigations but no 
costs were provided. The response from another water and sewerage company indicated that the 
company does not suffer from damage to either its premises or sewer network from rat activity. 
There were, however, instances of rodent damage to cables within underground structures, but 
these were isolated incidents causing minimal cost and insurance policies were unaffected. Such 
information on costs as was provided by companies is given in Table 7.1.
TABLE 7.1
Costs to Water and Sewerage Companies in England and Wales of dealing with rats
Company Costs of Annual Annual expenditure Total length of Expenditure
damage by expenditure on controlling rats public sewers in per km of
rats on sewer on water company company area public sewer
baiting land, treatment (km)* on sewer
£ works etc baiting
£ £
1 Not given 60,000 30,000
2 Not given 300,000 40,000 53,000 5.66
3 Not given 50,000 10,000 16,000 3.13
* Source: W ise, 2002, and OF WAT W2000 JR-2000-01
Company 1 said that no detailed information was kept of specific rat-proofing measures, as the 
sums involved were “small”. Company 2 was said not to keep specific information and although 
spending about £40,000 per year on controlling rats on company premises, no problems had 
been experienced with buildings insurance due to rat problems. It was also said that from time 
to time one-off extra fimds are made available to tackle specific problem areas in that company’s 
area. For company 3 it was said that during the winter, sewage treatment plants had been found 
to attract rodents due to the lack of food in the surrounding areas and dealt with by in-house and 
contract resources. Little damage to above-ground assets at operational sites and the main 
offices was reported by this company, but it was conceded that this may be because damage had 
not been detected, thus repair costs were difficult to estimate.
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The respondent for a fifth company was not aware of any costs associated with rat-proofing 
measures or remedial works undertaken as the result of rat damage. No insurance premiums or 
policies had been affected. No figures were given for the cost of sewer baiting either. Overall 
maintenance budgets included rodent treatment and it was not possible to identify actual costs 
within each area and function of the company. A further company was not prepared to pubhcise 
the expenditure on sewer baiting and control on sites, but gave an assurance “that whenever 
problems are identified we will provide the necessary funding for baiting and eradication 
measures”.
Although a seventh water company responded, no actual costs of rat control or damage caused 
were given. No large-scale increase in rodent activity was reported within the company’s 
boundaries and no specific rat-proofing measures were being implemented on installations and 
buildings. Whilst rodent activity was said to exacerbate problems in the sewerage system, it was 
not possible to definitely identify any disrepair or repairs that could be attributed directly to rats.
In 1988/89 the level of expenditure by Thames Water on sewer baiting was £410,000 over an 
estimated 17,000 kilometres of sewer and 120,000 baiting points (Forbes, 1990) giving a cost of 
£24.11 per km baited. At 2001 prices using a compounded rate of return of 39.96% (FinAid, 
2002), with an average annual inflation rate of 2.62% (Economic Histoiy Resources, 2002) the 
total figure would be £573,836, at £33.74 per km baited. Thames Water has in total 
approximately 80,000 km of public sewer (Thames Water, 2002) and for the Thames Water 
network as a whole the 1988/89 figures would equate to £5.13 per km (or £7.17 at 2001 prices). 
The total allocation to 14 agents in the North London Division amounted to £219,900 (Forbes, 
1990). This would be £307,772 at 2001 prices.
Using information provided for this present study, whereby three companies spend an average of 
£37,000 on controlling rat infestations within their facilities, excluding sewers, a total of 
£370,000 for all ten companies is obtained. Table 7.1 indicates that it does not follow that the 
greater the length of public sewer the greater the expenditure on rat control at treatment works, 
pumping stations and company-occupied land, but given that some companies with substantial 
facilities did not respond, the water and sewerage companies could be spending up to £0.5 
million per year on the control of rats on their sites in addition to the costs of sewer baiting.
There is clearly a wide variation in what is spent on sewer baiting, but fi"om the figures for the 
two companies in Table 7.1 a minimum of £1.75 milhon for all ten companies could be the
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annual expenditure. However, taking the figures from Table 7.1 and those for Thames in 1989 
(Forbes, 1990) for the average spend per kilometre of the network as a whole for each company, 
the average spend on sewer baiting would be £4.64 per km of public sewer, or £5.32, if the 1989 
Thames figure is up- rated to 2001 prices. The network as a whole amounts to 305,226 km 
(Wise, 2QQl,pers.comm.), and so the total spend on sewer baiting could be £1.624 million for 
the ten companies at current prices. Thus, the two calculations would indicate something in 
excess of £1.5 million per year could be spent on sewer baiting.
It is apparent from Forbes (1990) that much of the network is not subject to baiting, and indeed 
baiting may not be justified. A third method of assessing the expenditure on sewer bating takes 
the proportion of Thames’ sewers baited, as 21.25%. The cost at 1989 prices of baiting was 
£24.11 per baited kilometre; adjusted for inflation that is £33.74 per kilometre baited. If the 
same percentage of the national network is baited now by the ten companies, as Thames in 1989, 
that would amount 64,983km of the network, and at £33.74 per km baited, the cost would be 
£2,192,526 at 2001 prices.
Turning to problems of damage to sewers and drains, on the basis of the information from local 
authorities it has been estimated in Chapter 3 that 339,000 domestic premises were treated for rat 
infestation in 1997/98. It has also been assessed that the number of infested premises may be 
between 373,400 (England only, using Langton, et a l, 2001) and 995,900 (England and Wales 
using Meyer et a l, 1995). Figures from the postal survey indicate about 40% of these 
infestations emanate from underground drainage. This would point to between 149,360 and 
398,360 drainage defects. It is likely that even where rats have not caused the initial defect, they 
will have exacerbated the effects by gnawing and burrowing, undermining the drains and sewers. 
A true figure is not known, but if it occurs in 10% of cases that implies that in 14,936 to 39,836 
cases rats has caused damage to the sewerage infrastructure.
Remedying such defects by excavation of a 2 metre long trench, replacement of the defective 
length of the 100mm sewerage pipeline and reinstatement of the ground for even a shallow drain 
at 1 metre depth will cost a minimum of £150 (Davis Langdon & Everest, 1997). On this basis 
the minimum cost of rat damage to the sewerage infrastructure in England and Wales (public 
and private) could be from £2.24 million per year to £5.98 million. The average drain repair is 
more likely to cost about £500 to repair, implying an annual bill to the economy of up to £19.92 
million. However, as the drains and sewers may continue to function for some time, so far as the
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owners are concerned, that is be “serviceable” , many o f theses defects will go un-repaired, so no 
actual costs will be incurred at the time, although when repairs are undertaken they may cost 
more than if carried out at the time o f damage. Plate 7.1 shows damage caused by rats to a 
plastic airbrick which continues to function. To cut out and replace the damage element could 
cost £100, but the actual repair costs may not be incurred for some time.
PLATE 7.1
ft tfy
Damage caused to a plastic airbrick on an estate suffering from a heavy rat infestation
7.3.3 Telecommunications
One o f the responding telecommunications companies had an early warning system and 
comprehensive control plan to protect those premises that are at risk of pest infestation. That 
company spent approximately £10,000 per year across the UK on its pest prevention services. 
This represents a reduction on what was spent in previous years and follows a recent tendering 
exercise. Included in the prevention system are routine quarterly visits to all sites and eight
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visits a year to all switch sites which are vulnerable to pests. Other communications companies 
reported no similar provisions, nor gave any indication as to costs incurred.
7.3.4 The rail network and costs
None of the train operating companies that responded was able to provide any information. 
However, discussions with a representative of a regional office of Railtrack pic (Harrison, 2000, 
per s. comm.) made it clear fiiat rats gnaw through cabling and have affected signalling. It was 
alleged that litter thrown fi-om passing trains or from station platforms attracts rats, which, as is 
their habit, gnaw through the cabling materials. It was also noted that the former British Rail 
was broken into 110 companies, all vrith their own responsibilities so that there is no central co­
ordination of rodent control. Within the regional structure of Railtrack pic rodent control 
activity has been devolved to maintenance contractors who are employed by the company at a 
more local level. In the days of British Rail there had been pest control teams but these had been 
disbanded and the operatives had set up their own companies. Pest control had since been 
competitively tendered so there could be no certainty that operatives with knowledge of the 
railway were involved in rat control on and around railway property. Railtrack pic clearly incurs 
costs both in the control of rats, and as the result of damage caused by rat infestations but it 
appears that no information is held centrally (White, 2000, pers. comm.).
Environment managers at the regional offices of Railtrack pic were then contacted following 
notification of the relevant addresses (White, 2t)9Q,pers. comm.). One region (East Anglia 
Zone) (McMurtrie, 2000, pers. comm.) provided information from the three contract areas within 
the zone. For one contract area it was reported that in 1999 there were two significant incidents 
attributable to rat damage, with delays of 2,500 minutes, which at £40 per minute delay (the 
penalty imposed by the Rail Regulator according to McMurtrie, 2 0 0 0 , comm.) equated to a 
cost of £100,000, plus rectification costs. The usual nature of damage was reported to be 660v 
power cables being nibbled through, and rats “particularly fond of the more modem cable 
types”. In another area in 1999 there were 30 rat complaints fi-om third parties. With treatment 
costs of £750 a time, costs of £22,500 can be implied (McMurtrie, 2000,pers. comm.). The 
costs given excluded complaints at signal boxes and other railway owned properties. In another 
contract area in the zone treatment costs on a reactionary basis were estimated as £500 per day. 
All areas in the zone indicated that the strategy was largely responsive.
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Some information had also been obtained from a rail maintenance contractor for the Northern 
region operating the East Coast Main Line between Doncaster and the Scottish Borders. This 
suggested that rodent control was a small element of the business with activity limited to 
reacting to complaints (Maggs, 10t)0,pers. comm.). Again damage was said to be caused to 
signalling as a result of gnawing by rats, or by rats lying between, and making contact with live 
terminals. Although it was considered that rodent damage did not represent a major problem, 
individual incidents could generate “enormous” costs to the business (Maggs, 2t)QQ,pers. 
comm). It was estimated that a rat gnawing a power cable might cause a major “black-out” of 
signalling systems, which could take several hours to identify and rectify. The cost to the 
business could be between £2,000 and £400,000 dependent on the severity and time of the 
incident, vrith the penalty of £40 per minute per individual train delay. It was suggested that a 
typical average cost would be £60,000 recorded over 10-20 incidents, yielding a total of 
£600,000 to £1.2 million of costs dues to rat gnawing. In this zone it was maintained that typical 
annual costs of rodent control were £10,000.
From the responses received it is estimated that rat damage to the infrastructure for Railtrack pic 
would cost on average a minimum of £100,000 for each region. Thus for the whole of England 
and Wales, the minimumtost due to rat damage to the company would be approximately 
£800,000 in penalties due to delays and excluding rectification costs. If however each zone had 
one major incident per year costing £400,000 the total cost to Railtrack pic would be £3.2 
million. Taking the average cost of £60,000 per incident, and each zone has 10 incidents per 
year, then the total cost to the company excluding rectification costs could be £4.8 million per 
year. The figures from two zones indicate that treatment costs per year for Railtrack pic as a 
whole will be between £80,000 and £180,000 per annum.
Within the overall budget of the company these figures may seem a relatively small amount, 
especially when compared to track renewal costs of about £750,000 per mile (Railtrack, 2001) 
and when in 2001 about £500 million was spent on signalling resources.
The costs to passengers who suffer delays are not taken into account in these assessments. 
However it was estimated that for £60,000 worth of incidents, with penalties at £40 per minute, 
the average for a single year in one maintenance zone, would equate to 1500 ntinutes of train 
delay (Maggs, 2000,/jcra. comm). Maggs suggested that with an average of 350 passengers per 
train, that would equate to 8,750 passenger hours lost per year as the result of rat damage. If
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each hour is taken to be worth £11.16, the national average gross hourly income (Jenkins, 2001) 
then the value of lost time for passengers is £97,650 for one zone. For Railtrack pic as a whole 
(eight zones) the minimum total cost to passengers in England and Wales of delays caused by rat 
damage could be assessed as a minimum of £780,000.
It should be noted that responses from the train operating companies indicated that responsibihty 
for rat infestations and the damage caused lay wholly with Railtrack pic. Thus, taking account 
of treatment costs, damage to the railway infrastructure and delays to passengers as the result of 
delays, the minimum costs to society as the result of rat damage to on the railways could be of 
the order of £1.7 million. These calculations of costs take no account of the costs where the 
railways are the source of an infestation but damage is caused elsewhere, and does not directly 
affect the running of trains. Nor has account been taken of any social costs due to the upset of 
householders where rats move from railway property into adjoining houses and gardens.
TABLE 7.2
A means way of assessing potential costs to Railtrack pic and its passengers as the result of 
damage caused by rats on the railways (net of repair costs)
Penalties Delays to Treatment costs Total costs to
per year + passengers + per year = Railtrack pic and the
(£000) (minimum costs in (£000) public as the result of
lost time) (£000) rat damage on the
railways (£000)
800-4,800 + 780 ‘ + 80 -180 = 1,660-5,760
7.3.5 111 health and related costs
It has already been noted in Chapter 6 that the recording of figures on rat-related diseases and 
inadequate health surveillance make it impossible to assess the extent to which rats are directly 
or indirectly implicated in ill-health and disease in humans. Pimentai et al. (1999) did not assess 
the costs of ill-health connected with rat infestations and it has not been possible in this study to 
make even a preliminary assessment as to such costs to society, but potential risks exist.
One example where rats could be implicated in an environmental health impact, and where it 
might be expected that information on costs would be available is Cryptosporidium in drinking 
water. Chapter 6 reported that 63% of farm rats have been found to carry C. parvum (Webster & 
Macdonald, 1995a). Rats might be implicated in the re-infection of cattle as well as be
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responsible for direct contamination of groundwaters (Foster, 1999, pers. comm.).
However despite the outbreaks of cryptosporidiosis that have occurred, no estimate appears to 
have been made of the full costs, including for treatment, of cases. The regulatory appraisal for 
the Water Supply (Water Quality) (Amendment) Regulations 1998 suggested that on the basis of 
data from a large water service company, the average cost of a water-borne outbreak is £2.5m 
(DETR, 1998c). Data provided by the Communicable Disease Surveillance Centre indicated 
that the cost of obtaining evidence was about £250,000 per study, with the same sum estimated 
as the cost of mounting a prosecution for supplying water unfit for human consumption (DETR, 
1998c). It was estimated that the Regulations which established a standard and monitoring 
requirement, would lead to cost savings to the Drinking Water Inspectorate and the Health 
Authorities of £0.5m per year and indicative consumer confidence savings could be £5m per 
year. However, “there could be no certainty that water company savings would be passed on to 
customers” (DETR, 1998c).
The presence of rats in affected farms during the foot and mouth outbreak of 2001 also led to 
additional costs, but there is little information on this. Parliamentary Answers revealed that 
although there had been no recent assessment of the contribution of wild brovm rats to the spread 
of foot and mouth disease there is supposedly a theoretical risk of them spreading the disease 
mechanically (Hansard, 2002d). This meant steps were taken to eradicate brown rats on all 
premises infected with foot and mouth, on dangerous contact premises and on slaughter on 
suspicion premises (the only wildlife subject to this control) (Hansard, 2002e; 2002f; 2002g), but 
although rat bodies were destroyed immediately, there are no records of the numbers involved.
7.3.6 Local authorities
The Audit Commission’s Best Value Inspectorate’s report on the pest control service for Wyre 
Borough Council (Audit Commission, 2001a), reports the average “cost per job” for rodent 
control as £41.75. Currently, the service charges £36.25 per hour for commercial rodent work 
but the authority does not charge domestic customers. The Borough Council deals with both rats 
and mice, but charges are the same. The ability to charge has been considered in Chapter 4, but 
using the figures for infested domestic premises from Meyer et al. (1995) as 995,000 this 
represents a potential cost of £41.5 m. The lower figure suggested by the work of Langton et al. 
(2001) of 373,000 infested premises would imply a total potential national treatment cost of 
domestic premises as £15.6 m. These figures represent infested premises, but not all infested
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premises are treated. In effect the figures represent the range of potential costs that council 
taxpayers are facing to treat rat-infested premises, if no charge is made by local authorities, or 
individuals will pay if local authorities charge.
7.3.7 The size of the rodent control industry
It has been suggested that products such as rodenticides represent about 6-7% of the value of a 
service contract for all rodents (Peck, 2902,pers. comm). It has been estimated that the value of 
the pubhc health rodenticide market in the UK is currently about £3m. The "on-farm" 
rodenticide market is about £2.5m, giving a total market, at the prices sold by manufacturers or 
distributors to pest control operators, of the order of £5.5m (Peck 2992,pers. comm). Although 
the figures provided are for the control of all rodents, the largest proportion is likely to be for the 
control of rats, and this could be about 80% (Peck, 2002).
On that basis for all off-farm treatments (including that provided by local authorities) the value 
of the total rodent control market would be approximately £3 6m., representing 100% of the 
servicing costs for controlling rodents off-farms. Overall that is a lower figure than the potential 
cost for treating domestic premises given above, utilising the costings fi*om the Best Value 
Inspector (Audit Commission 2001a) and the number for infested premises from Meyer et al. 
(1995) but substantially more than would be gauged using the figure fi-om Langton et al. (2001). 
The current value of the whole rodent control market has been assessed as being of the value of 
about £85m for the service industry (Peck, 2992,pers. comm). That assumes that all 
infestations are treated adequately, but there is evidence that infestations go unreported in 
domestic premises, and it is unlikely that in the UK all on-farm infestations are treated fiilly or 
comprehensively and so the true potential value of the market should be nearer £I00m (Peck, 
2992,pers. comm) with perhaps £80m attributable to the control of rats. The government has 
not estimated the value of the rodent control industry either on the basis of the manufacture of 
rodenticide or the activities of the pest control servicing industry (Hansard, 2002b).
According to Parliamentary Answers the amount of money spent on rodent control for the Palace 
of Westminster is about £16,000 a year, although most of the vermin have turned out to be mice. 
The Cabinet Office (including 10 Downing Street and premises occupied by Cabinet Office 
agencies) spends about £14,000 per year on pest control (Hansard, 2000b; Hansard, 2000d). The 
specific costs of treating and controlling rat infestations are not recorded separately, but these 
figures exceed what one maintenance zone of Railtrack pic spends on rat control annually.
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7.3.8 Overall assessment of total costs of rat damage
The information obtained for this present study for England and Wales does not indicate that 
Pimental’s assessment of a minimum cost of damage per rat at $15 per rat is excessive. He 
suggests it is conservative (Pimentai 1999, pers. comm). If for England and Wales an 
equivalent figure of £10.4489 is used ($15 at a conversion rate of $1=£0.696595, (Universal 
Currency Converter, 2002) the cost of damage in rural and urban areas could be between 
£61.9m (using the population figures of 5.92 million rats fi*om Harris et a l, 1995) and £522.4m 
if the rat population is of the order of 50 million which is unlikely. This present study has 
suggested the rat population in England and Wales may be 20 million (Chapter 3), leading to 
costs of rat damage of that could be £209m per year (T able 7.3).
TABLE 73
Estimation of some of the costs facing society as the result of commensal rats based on the 
results of the present study
Infrastructu re/area 
affected
Potential Range of costs/values 
(£000s)
Value of Rat 
Control
Industry (£000s)
Damage Treatment LA Treatment
Railways 1,600 to 5,760 80 to 180
Water Industry Not known 1,500 to 2,200
Sewerage system (all) 2,240to 19,920 n/a
Surface infestations 156,000 to 
415000
All society * 61,900 to 209,000 80,000
Legend
* Assessment of the cost of rat damage to society in England and Wales, using the methodology of 
Pimentai for comparison with the assessment of the rat control industry, and the costs to major utilities.
7.4 Discussion
It is difficult to make an assessment of the true cost to the economy of rat damage. Also, httle 
effort seems to have been made in recent years to do so, although there is some indication of 
costs fi-om individual companies where a problem has been experienced. The government itself 
has no data on which to estimate the damage and losses either in agriculture or the food industry, 
the area where it might be expected to have best information (Hansard, 2002c).
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The response of the UK insurance industry (Wright, \999,pers. comm.) might point to few 
claims because there is relatively little damage. Alternatively, claims are either not financially 
significant or it is not an issue to insurers because claims are running at a manageable and 
consistent level. However, it appears not to be an issue because it is not an insurable risk in the 
first place, and so costs are hidden. Indeed one responding insurance company said that their 
standard pohcies, both personal and commercial, specifically exclude accidental damage caused 
by vermin. Another indicated that whilst providing optional accidental damage cover to 
domestic buildings, the cover excludes amongst other things “damage caused by vermin, insects, 
wet or dry rot, or fimgus”. That same company did provide accidental damage cover to domestic 
and commercial underground services without the restriction. If this is standard practice, then it 
is likely that claims are made on the basis of other causes of damage (misdiagnosis). 
Alternatively those affected make no claims and costs of rat damage are lost in other 
maintenance and repair bills. It may be that often in individual instances the amount of damage 
is small and does not justify a claim, such as shown in Plate 7.1.
Despite the evidence that rats can cause substantial and expensive damage, there is a lack of 
information that enables an overall economic cost of this damage to be given with any 
confidence. The indications are that the costs to the economy are unlikely to be less than a 
figure in the range of £61.9 million to £522.4 million. Although much of the damage caused 
will be relatively low value, the lower total figure is unlikely given that the minimum costs 
attributable to rats could be between £1.66 million and £4.16 million on the railways and £2.5 
million for the water companies including sewer baiting. Furthermore, given that local authority 
officers attribute a substantial proportion of above-ground infestations to defects in the 
underground drainage system, it has been calculated that the damage to the whole of the 
sewerage and drainage infrastructure could be between £7.5 million and £19.9 million. To put 
the latter figure in context, in 2000-01 the Water and Sewerage companies spent £467 million on 
repairs and renovations to the sewerage system (excluding treatment and other capital 
investment such as buildings and computers etc) (OFWAT, 2001b), but that only 271 km of 
sewers were renovated or replaced, of which 166km were the ‘critical sewers’, out of a total 
underground asset of over 300,000 km. All this might therefore indicate that the figure of £61.9 
million is an underestimate for the total damage caused by rats in the economy.
As well as the cost of repairing damaged drains and sewers, there is the effect of a sewerage 
infrastructure in disrepair. There is the potential for pollution of the environment as the result of
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damage to drains and sewers. A desktop study for the Campaign for the Renewal of Older 
Sewerage Systems (CROSS) (Barrett et al., 1998) highlighted that sewage contains a range of 
organic and inorganic chemicals in addition to faecal bacteria and viruses. This is true even 
where there has been à reduction of trade effluents discharged directly to sewers. It has been 
asserted to the author by both civil servants and water industry representatives that such 
pollution is only of shallow groundwaters that are not sources of potable water.
Exfiltration occurs if the sewer lies above the water table and it is surrounded by permeable 
material. Studies in the UK and Germany using ‘active’ monitoring, that is purpose installed 
monitoring points around sewers, have revealed contamination of the shallow subsurface and 
groundwater from leaking sewers to be widespread and not necessarily related to the age of the 
sewerage system (Barrett et al., 1998). Other research has demonstrated evidence of sewage 
contamination of the sandstone aquifer beneath Liverpool (Whitehead et al., 1999). Exfiltration 
is of particular concern as it adversely affects groundwater quahty. What is not clear is the 
contribution made by rodent damage to this impact, nor the value of such damage and there is 
inadequate monitoring of the impacts of leaking sewers in England and Wales (Battersby, 2002). 
Furthermore an Environment Agency report accepted that there are many studies linking viral 
pollution of groundwater to major health incidences and that monitoring for viral pathogens 
conducted on a routine basis is essential (Environment Agency, 2000). One of the major 
unknowns with regard to water quality in the UK is whether, and to what extent, viruses are 
present (particularly in areas receiving sewerage-derived recharge). The most likely source of 
the viral contamination is fi-om leaking sewers (Barrett et al., 1999).
The presence of enteric viruses in groundwaters has implications for the transmission of 
waterborne disease. Barrett et al. (1999) have demonstrated the presence of enteric pathogens in 
a major UK aquifer, at shallow and deeper depths, the latter having generally been assumed to be 
free from microbial pathogens. In general there is a need to take the issue of leaking sewers 
more seriously, and actively monitor the impacts. Moreover, further research has now produced 
direct evidence of the deep penetration of sewage derived bacteria and viruses into UK aquifers 
(Powell et a l, 1991).
The other side of the coin is ‘infiltration’ of groundwater into sewers, where sewers are present 
below the water table. This has been better acknowledged by the water industry, because it 
impacts on treatment costs including pumping. It also accelerates deterioration of sewers. A
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survey has shown that 9% of UK catchments have greater than 50% infiltration (Construction 
Industry Research and Information Association (CIRIA), 1997) leading to increased pumping 
and treatment costs, or excessive operation of combined sewer outfalls and pollution of surface 
water. The issues of infiltration and exfiltration should not be divorced jfrom one another 
(Barrett e ta l, 1998) as fluctuations in the water table may mean that a sewer can be both above 
and below at different times, leading to reversal of infiltration and exfiltration with consequent 
potential for groundwater contamination. So whilst there is increasing recognition of the 
impacts of leaking sewers and drains, the contribution of rodent damage to leaking sewers and 
the costs has not been assessed. There may be fiirther hidden costs resulting fi’om rodent activity 
within and around our sewerage infrastructure, as the contribution rats make to the defects that 
permit infiltration/exfiltration is unknown.
The purpose of sewer baiting is to control the population and to prevent rat damage elsewhere. 
The calculations in this study indicate that expenditure on this may be between £1.5m and 
£2.2m. In the context of other expenditure, such as the potential treatment costs for all infested 
domestic premises and the potential costs from rat damage those figures are relatively small. 
There remains a question as to whether that expenditure is adequate or well directed, but is 
probably the minimum figure that should be spent. Indeed if less is actually being spent this 
must raise serious questions as to the adequacy of baiting programmes. These figures can only 
be estimates as no account has been taken of the differing relationships with local authorities. 
This present study has not been able to determine how the costs fiom 1989 (Forbes, 1989) up­
rated to 2001 prices, compare with the actual spend, as Thames Water did not divulge this 
information. If the company has spent less, this indicates a reduced level of baiting and rat 
control in sewers. The 1989 figures used by Forbes were for the year before privatisation, when 
local authorities acted as agents in the majority of cases. The up-rated cost per kilometre for the 
total Thames Water network, exceeds substantially the actual 1999 figures fi*om the two other 
companies. Comparison of Thames Water’s expenditure in 1989 per km of network with the 
equivalent for other smaller companies in more recent years (Table 7.1) indicates that 
expenditure by the water industry on sewer baiting has not kept pace with inflation and less is 
actually being spent on sewer baiting. The extent to which this reduction in expenditure has 
been compensated for by improved efficiencies is not known, but little evidence exists to show 
that such improvements have occurred since privatisation. Water companies do not have to pay 
the costs resulting from any increase in rat infestations above-ground, but which originate in 
their sewers, as the result of inadequate baiting and disrepair.
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The value of the rodent control industry has been estimated as between £80 million and £100 
million, 80% of which was for rat control, this would be excessive and uneconomic if damage is 
only of the order of £61.9 million and economics were the sole issue. The cost of treatment 
would be far in excess of the damage caused. If, however, the total population of rats is 20 
million, and each rat causes £10.4489 worth of damage per year, the total potential cost to the 
economy will be £209 million, approximately twice what is spent on control. This would 
indicate that rats remain a pest as defined by Richards (1989); they cause damage, which is 
substantially greater than the economic cost of control.
The significance of these figures is that if total damage costs are at the lower end then control 
expenditure levels are uneconomic. Most expenditure on control is for reasons of public health, 
but would seem not to be economically justified given that there is no evidence of substantial 
health costs. However, if the cost of damage were at the higher end of the range, then this would 
justify increasing expenditure on improved controls on rat infestations. Mishan (1994) in the 
context of disease control reported one method of calculating the benefits of reducing or 
eliminating a disease, by estimating the current costs that will be averted such as costs of 
medical care, losses of current production and the pain and discomfort caused by the disease. In 
the context of rat control such an approach is impossible, not least because elimination of all rats 
is impossible. Cost-effective analysis however does allow the estimation of the costs and 
benefits of employing alternative methods of implementing a politically desirable programme 
(Mishan, 1994) and it would be useful to apply that approach to strategies for controlling rats. 
The problem, as in so much environmental and public health work, is that the benefits resulting 
fiom increased expenditure on, or even a more cost effective approach to control, are not 
experienced directly by those spending the money. Put simply, even if it can be demonstrated 
that increasing expenditure by a water and sewerage company on the control of rats in sewers 
will reduce above-ground infestations, that expenditure will not beneficially affect the 
performance of the company, nor influence the assessment of that company’s performance by 
the Director General. Unless such expenditure prejudices the company’s ability to “achieve a 
world-class service in terms of quality and value for customers in England and Wales”
(OFWAT, 2001a) it will not be taken into consideration. The benefit will be gained by society 
but it is private expenditure for a public good and outside the legal obligation.
If rats cause the large-scale damage in the US, as Pimentai et al. (1999) suggest, it is suiprising 
that no similar assessment appears to have been undertaken in the UK until now. Indeed
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organisations and companies that might be expected to hold relevant information either do not 
do so or have not made such information available, for whatever reason. Richards (1989) 
suggested that the piimaiy motivation for control remains human or animal health, and damage 
thresholds are set low by cultural distaste rather than for economic reasons. It may be that public 
attitudes rather than economic costs set thresholds, but there is no evidence to suggest that such 
thresholds are low, indeed there is some evidence from this study to suggest that a significant 
amount of damage is unseen or ignored. Indeed, it may be that costs in terms of damage to 
structures and infrastructure are hidden or held in a fragmented way. Without public pressure 
there might be even less activity on control, but to rely on public attitudes alone may not be 
sufficient to ensure the most cost-effective control.
There is also potential for direct adverse health effects, which will have negative economic 
impact in addition to the cost of physical damage caused. These costs could be due to loss of 
time at work and loss of production, or by increasing demands on the medical services.
Although evidence at this time indicates that the prevalence of zoonotic agents in urban rats is 
lower than for their rural counterparts that should not be taken to imply that there is no risk to 
public health (see Chapter 6). However as direct evidence is unavailable it is not possible to 
make an estimate of the economic impact of ül health resulting from rats. Any such assessment 
in the future should additionally take into account the psychological distress that can be caused 
to householders by infestations particularly from those within dwellings. Taking the aimual 
costs of dealing with Cryptosporidium in drinking water as £5 million (DETR, 1998), derived 
from the saving made by better controls, then even if rats are responsible for only a relatively 
small proportion of outbreaks, that could still amount to a substantial sum, and gives some 
indication of the possible health costs resulting from rat infestations.
On the issue of public attitudes there is also a social cost of rat infestations which has not been 
assessed, that is, the cost of upset in seeing rats in and around the home. Chapter 1 referred to 
the attitude of the general public. A method of assessing the importance and the negative value 
of rat infestations would be to survey householders by way of questionnaire. They could be 
asked to indicate the amount they would be prepared to pay to ensure that rats were not present 
on or adjacent to their land. Indeed this would be one way of local authorities assessing the 
value of the rodent control service. The under-reporting of infestations, to which reference was 
made in Chapter 3, and the evidence in Chapter 5 that complaints reduce when charges are 
introduced, may indicate that for many householders the value may not be as high as expected.
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Indeed, as one local authority reported, for April to September 2001 the introduction of a £25 
charge for a “complete treatment” led to a 71% decrease in complaints (NPTA, 2001).
However, in the absence of information on the public’s valuation of rat control, that is the social 
costs, it is difficult to know how the Audit Commission can decide on “Best Value”. It can only 
compare relative costs of the service, making no assessment as to the real effectiveness.
Much of the work on the economics of pest damage has been undertaken on insect pests and 
even in the case of rodents has largely been related to damage in the agricultural sector (Buckle, 
1994). Economic loss due to pests has been said to be primarily a function of population 
densities and entomologists have developed the concept of economic injury level (Flint & van 
den Bosch 1981) which indicates the pest densities, that is, the number of pests per unit area, at 
which control measures are economically justified. The economic injury level is that threshold 
below which control ceases to be economically justified (Buckle, 1994). This approach is based 
on the premise that the cost of control is less than the cost to an individual resource producer, 
such as a farmer or forester who suffers losses due to the pest. In urban areas it is more than the 
loss of foodstuffs that adds to the economic impact. In urban areas, recreation areas and other 
similar situations, the goal is provision of an enjoyable environment rather than economic return 
and there are “aesthetic injury levels” which indicate the densities at which pest damage is such 
as to justify the cost of control (Flint & van den Bosch, 1981). Accurate determination and 
careful use of these levels is essential to the expansion of good pest management and the 
maintenance of environmental quality. Local authorities and the government may need therefore 
to better assess what is expected by the public in terms of the control of rats and determine what 
is economically justified.
Figure 7.1 indicates how the cost to society of rat infestations can be adduced. However it is 
also evident that at fye present time little data exists on which to evaluate the true cost in 
monetary terms.
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FIG U R E 7.1
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7.5 Conclusion
It is possible to construct a model for assessing the potential cost to the economy as a whole of 
rat damage that suggests a cost of up to £522.4 million (if there are 50 million commensal rats), 
exclusive of social costs and costs to the environment and health; however it is more likely to be 
of the order of £209 million per year. At this time it is suggested that there are problems which 
make an accurate assessment difficult. This is because these costs are generally hidden, may be 
small scale on an individual basis, the effects of the damage may not be immediately apparent, 
and are a latent defect except in particular circumstances such as on the railways. It is also 
suggested that the expenditure on rodent control is often misdirected, given that controls are 
generally reactive, not based on any strategy and therefore potentially wasteful. Furthermore, as 
no single government department is responsible, and there are so many organisations involved 
there is a further fragmentation of information and controls, and a lack of co-ordination.
The argument becomes cyclical; the control of rats is based on presumptions that may not be 
valid, but there are insufficient data on which to construct an accurate assessment of costs to the 
nation, because it is assumed that adequate controls are in place, costs are hidden and no 
governmental organisation considers it necessary to examine the issue. Without more detailed 
investigation it is impossible to state whether there is a problem that needs to be addressed on 
economic grounds and if there is, its extent. The damage is spread throughout the economy and 
an increasingly fragmented society and thus remains largely hidden, and there appears to be no 
incentive to look deeper. However from a governmental perspective, there is sufficient evidence
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to indicate that the potential exists for substantial economic impact if there are inadequate 
controls and ineffective strategies, which in certain areas will be the case.
Whilst this study has largely attempted to gather information as to the cost of physical damage to 
the built environment as the result of rodent damage, there are other costs, none of which have 
been measured. The social cost of rat infestations is perhaps one area where fiirther work should 
be carried out whether by individual local authorities or nationally. However, it is likely, given 
the linkage of rat infestations with areas of poor housing and environments discussed in Chapters 
3 and 5, that people living in such areas would not be willing or able to pay as much as those in 
more affluent areas, although the need in the poorer areas may be greater. This justifies, and is 
the basis for, intervention and action by state agencies, but action needs to be better managed.
An assessment of the economic impact of rat infestations should take into account that the 
existence of such infestations is a reflection of poor environmental quality. When developing 
the blueprint for a green economy Pearce at ah, (1989) suggested that a poor environment means 
more stress. This could contribute to more social unrest, and is a factor that should be taken into 
account when accounting for the quality of the environment, or lack of it as represented by rat 
infestations (Pearce et ah, 1989). Hutton (1995) argues that the key to personal well-being is not 
absolute but relative to position in society. Self-esteem of the poor falls the more that incomes 
are unequal in relative terms. In turn low self-esteem leads to little care for the environment and 
pride in the neighbourhood. Thus it is concluded that reducing inequalities within the economy 
would contribute to reduced infestations, and there will be savings in treatment costs as 
opportunities will be reduced for infestations to become established.
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C H A PTER 8.
CONCLUSIONS AND RECOMMENDATIONS
The overall goals of this study were to:
• assess whether there had been an increase in infested domestic premises and the societal 
response to rat infestations generally;
• assess the pub he health and economic imphcations of these infestations particularly those 
associated with underground drainage systems in urban areas; and
• develop and suggest changes to the legal and administrative framework to improve the 
effectiveness of approaches to rat control
This study has examined a diverse range of issues that influence the control of the rat population 
particularly in urban areas and the factors that may have led to the reported increase in 
infestations. The public reaction to rats and the role played by the media in determining the 
pubhc attitude has been examined. The behaviour and biology of rats are important 
considerations when deciding how to deal effectively with infestations, and an assessment has 
been made of these factors, the available information on the scale of the rat population and 
sources of infestations has also been reviewed. The assessment as to whether there has been an 
actual increase in infestations has proved inconclusive, but evidence has been adduced to 
indicate a reversal of the decline in the rat population and an increased level of complaints to 
local authorities that requires a more coherent response. There is also evidence that between the 
late 1970s and mid 1990s the proportion of domestic premises with rat infestations has 
increased. The present study has examined why the system of public administration including 
the complexity of the law, makes effective control difficult, and what the imphcations are for 
risks to pubhc health and the general economy if controls are inadequate. Each chapter has 
drawn conclusions and made recommendations specific to the area studied, and this final chapter 
draws together the main conclusions and recommendations in the light of those findings, 
pointing the way for more effective control of rats in urban areas.
Since the 1970s when much research on rat infestations and control was undertaken, there have 
been substantial changes in society, not least those that have affected the organisation of public 
authorities and utihties in England and Wales - the countries covered by this study. At the same 
time the benefits to be gained from improved control of rats are not so easily demonstrated to
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justify the necessary investment. Rather, whilst some control has been thought necessary, it has 
also been taken for granted and as the decline in the rat population through the 20* Century has 
been assumed to be inexorable, the effort, thought and resources that in the past have been put 
into the control of rats have diminished. Thus no detailed review or examination of society’s 
approach has been made in recent years. At the local level, the pest control service has only 
been subject to scrutiny when budgetary savings have been sought, rather than been subject to a 
more profound analysis of need and approach.
This study has gone some way to making an assessment of costs and benefits to society of 
effective rat control. It has
• assessed the reasons why there may have been an increase in infestations;
• considered whether there are existing or potential adverse implications for public health;
• assessed whether there are adverse implications for the economy from the current approach; 
and
• having looked at the legal and administrative framework, considered whether the current 
approach will ensure no unacceptable risks to society.
The absence of sound data, and the reluctance of some businesses to provide any information has 
been a problem. This is partly the result of privatisation of utilities such as the water and 
sewerage companies and the rail network, and a more commercial approach to what historically 
has been considered a matter of pubhc service. Local authorities do not record information 
adequately, especially on outcomes of interventions and treatments. The lack or inaccessibihty 
of data is a reflection of an increasingly fragmented approach to what has been a traditional 
pubhc health issue. It is therefore not possible to be unequivocal as to the risks to society from 
the current approach. Nevertheless it is evident that the control of rats is not given the same 
priority by pubic bodies as it once was, whilst at the same time pubhc expectations and desire for 
a cleaner and healthier environment are increasing.
This chapter continues by considering some of the key matters stemming from this study and 
sets out the framework for a more strategic approach by local authorities.
8.1 Issues raised by the research
It could be argued that the increasing number of complaints to local authorities is due to reduced 
tolerance of the presence of rats, particularly when sighted near domestic premises. Media
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reporting may have fuelled this, which in turn has led to more complaints from the public. There 
is no real evidence for this, but there is evidence of changes in behaviour patterns of commensal 
rats that could lead to more frequent sightings. Furthermore there is evidence that a substantial 
proportion of domestic premises have rat infestations that go unreported or inadequately treated. 
In such circumstances the questions as to whether or not there has been an increase in infested 
premises or in the rat population as a whole, become irrelevant. For if society is not addressing 
adequately the current levels of infestations, the rat population, and contact between humans and 
rats will inevitably increase, with some urban areas particularly at risk.
There is evidence that in urban settings it is those areas with the highest density of housing in 
poorer conditions where the greatest problems of rat infestations exist. Indeed a higher rate of 
rat infestations is found in terraced properties. Evidence suggests that in areas of such housing 
where there are sub-standard dwellings and poorer environments generally, the residents stq also 
more likely to be disadvantaged. It is these areas where local authorities are likely to be 
focussing urban renewal activities, or facing problems of low-demand in some parts of the 
country (DETR, 2000c). Given the views of local authority officers that residents often make 
treatment of rat infestations difficult through ignorance, it may be that local authorities need to 
target their rat control efforts in such areas, and improved rat control should be incorporated into 
other initiatives that are part of their urban renewal and regeneration strategies.
This study has shown that rats earry zoonotic agents that justify concern about the health risks 
from rats, but these diseases are not necessarily those generally assumed. The survey in the 
present study, the first assessment of the prevalence of parasites in urban rats, also indicates that 
urban rats may carry fewer zoonotic agents than their rural counterparts. The sample in this 
study was as small as could be statistically valid for comparison with rural rats, and relates only 
to one part of the country. Given the variations in the level of complaints, and likely densities of 
rat populations, it is reasonable to assume that there will be variations in the prevalence of 
parasites found in rats. In those areas where there is a high level of infestation but relatively low 
level of complaint, it may be that zoonotic species will be at a higher prevalence. The nature of 
this study meant that samples were collected from urban/suburban areas where there had been 
complaints to the local authorities and at least in these areas there had been some predation by 
rodenticides, even if not in the immediate vicinity of the trapping. It is recommended that 
further work be undertaken to examine the prevalence of parasites in urban rats across a variety 
of habitats and infestation densities linked to an assessment of the health of the human
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population in the vicinity of the infestations.
The changes in the administrative structures highlighted in this study such as water privatisation 
and contracting out or commercialisation of pest control services, have never been assessed for 
their health impact. The potential health impacts of these changes should have been assessed 
prior to the decisions being made. Furthermore, all policies likely to have an impact on health 
should be evaluated in terms of their impact on health inequahties.
Fundamentally the relationship between local authorities and other utilities, including the water 
and sewerage companies, appear to have deteriorated in many cases. In the case of the water 
and sewerage industry, this has been exacerbated by the loss of agency agreements, in particular 
when the water companies have taken sewer baiting back “in-house” or utilised their own 
contractors who do not liaise with the local authorities. This concern has been exemphfied by 
questions as to the competency of such contractors when clearly costs are the overriding factor.
Evidence of various problems between local authorities and the utilities has been reported. It is 
possible to establish effective working relationships between local authorities and the sewerage 
undertakers, but in many local authorities that has not been achieved. At the same time, the 
majority of local authorities have not revisited or developed strategies for controlling rats m 
recent years despite concerns that the changing nature of society has contributed to an increase 
in infestations. Any strategy must include a mechanism for liaison between the sewerage 
undertaker and the local authority.
Rat infestations can be influenced by the quality of other services provided by local authorities 
such as street cleaning and refuse collection. This was highlighted in the Leeds v Spencer case. 
Contracts had been drafted that failed to meet the needs of effective rat control.
The use of plastic pipe work for sewers and drains could be creating problems for the future. It 
is not that plastic is inherently a problem; rather it may be that the qualify of installation is 
inadequate and proper installation and workmanship is crucial. This requires better enforcement 
of the Building Regulations, and more detailed examination of workmanship such as by the use 
of CCTV when drainage work has been undertaken. The present study has also demonstrated 
that the quantify and complexify of the legal framework, including that relating to sewers and 
drains, can have an adverse effect on its application and enforcement. It may be that this is 
comphcated by the frequent failure to use frilly those enforcement powers that are available.
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The law relevant to rat control has developed over more than a century and fails to meet current 
needs. When some changes are suggested, such as in the White Paper on local government 
whereby local authorities will be able to charge for discretionary services such as rat control, 
they are of dubious value. If utilised by local authorities, evidence is that charging wiU 
discourage complaints and notification, the very basis of their approach to control. However the 
duty in the Local Government Act 2000 to promote the well-being of the community within a 
local authority area could provide the basis for developing more effective rat control strategies.
There is also some evidence from this study that local authority officers are not fully conversant 
with the powers that are available for reducing and controlling rat infestations. At the same time 
there is often a reluctance to use the powers and enforce the law. This must increase the need for 
more and better pubhc education on the role of individuals in improving environmental and 
personal hygiene to reduce risks to health from rats.
Loeal authorities are under progressive pressure to apply Best Value and at the same time to take 
a more commercial approach to service provision, but local authority officers have indicated that 
services such as pest control suffer through lack of resources. Throughout this study it has been 
suggested by EHOs and other local authority officers that pest control will only move up the 
agenda if there is shown to be a public health and economic imperative, but this present study 
does not, and could not, provide the unequivocal evidence they seek. Paradoxically, it may be 
because, at least in many urban areas, there is sufficient predation by way of pest control 
activities to maintain population densities below those that increase the risk of a build up of 
parasites within the rat population. Risks may be greater in rural areas where there is a higher 
prevalence of parasites in the rat population. The increasingly fragmented structure of public 
services and the nature of rat damage mean that only major events resulting from damage may 
be recorded and there has clearly been little work done to assess the costs to society of fat 
damage. There is evidence of a sewerage infrastructure that is inadequately maintained, where 
local authorities increasingly provide only those services for which there is a statutory duty and 
impose charges where they can. This leads to the conclusion that there will be less control of 
rats in the future rather than better control. The situation described here is contrary to the 
principle of sustainable development, as future generations will have to pay for large-scale 
renewal of the existing sewerage infrastructure and the control of an increased population of rats 
above ground.
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The issue of rat infestations could be seen as a parable for our time. Effective control and 
prevention of rat infestations by regulating the rat population is no longer seen as a justifiable or 
necessary exercise in itself, except by most local authorities who also do not appear to have the 
evidence or the will to change their approach. Services that historically have been provided by 
organisations that existed in order to intervene and act solely in the pubhc interest to protect the 
health and well-being of society as a whole may no longer have that as their primary purpose. 
The existence of rat infestations reflects the quality of the environment, which in turn contributes 
directly to the quahty of life. A poor environment means poor health, and it has been suggested 
that a poor environment means more stress in the human population and indeed could contribute 
to a further reduction in social cohesion.
82 Implications of “no change”
The earher chapters have indicated that local authorities are seeking to control rats on the basis 
of complaints and that in many, though not all cases, communications and the relationship with 
the sewerage undertaker is poor with regard to the baiting of sewers. As the control of rats in 
sewers is not part of their core business, water and sewerage companies are unlikely to give the 
same priority to rat control as local authorities that receive the complaints. The failure to 
address this issue will hinder the effectiveness of any strategy.
The failure of local authorities to estabhsh effective liaison with other agencies means that they 
are unable to utilise all such resources as could be made available for preventing rat infestations. 
They are also fading to alert others to the steps that could be taken both to improve controls 
directly and obtain information on which to develop effective strategies. For example, the postal 
survey of DPHs revealed little liaison with local authorities on the control of rats and illness in 
which rats could potentially be implicated. Given that local authority officers have suggested 
pubhc health as the reason for rat control, then to continue as at present means that evidence to 
support this contention is not being gathered. More importantly there may be misdiagnosis of 
illness that could be attributable to rat infestations. The findings in Chapter 6 indicate that many 
DPHs have httle or no information about the incidence of rat-borne disease in their areas. This 
may be because so few are actually notifiable, and there is a lack of detailed investigative work 
on other diseases including those that could be associated with rats.
Rat infestations may be more likely (although not exclusively) in older and more run-down areas 
of our towns. Efforts to improve the health status of people in the more deprived areas should
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take more serious account of the potential reservoirs of infection represented by commensal rats. 
In these circumstances, and given that there is httle liaison between the DPH and EHO 
responsible for pest control, there must be a question as to whether there is adequate surveillance 
and recognition of the potential public health problems posed by rat infestations. It is likely that 
this matter is left wholly to local authorities and yet without evidence and support from DPHs, 
there may come a time when the provision of a discretionary service is seen as unjustified when 
local authority resources are under pressure. Conversely, it seems DPHs presume that local 
authority activity on rat control will in itself prevent or minimise infectious diseases but that 
cannot be relied upon indefinitely. Partnership between the environmental health service in local 
authorities and the wider public health professionals will also ensure that all have up-to-date 
information. It must be of concern that although DPHs are aware that rats cdiTry Leptospira, few 
realise that rats carry other diseases in greater prevalence. This again points to the need for 
better dissemination of information on the pubhc health implications of rat infestations, and 
indeed on rat infestations generally, a role that central government should fill.
The reliance on the use of rodenticides when responding to complaints will not, in the long term, 
ensure that the rat population in those areas most susceptible to infestations is kept to a level 
below that which causes “aesthetic injury levels”. Such levels are likely to be below those 
which pose a significant risk to health as defined merely by reference to disease, but will still 
have an adverse social impact.
Urban renewal interventions by local authorities are generally focused on those areas of older 
housing in poorest condition, where owners cannot afford to meet the costs of renovation 
themselves, the very urban area where there is greater chance of infestations. Yet to rely solely 
on future improvements of the quahty of the housing stock and the urban environment to reduce 
the frequency of infestation in such habitats would be misguided. A change in approach to 
urban renewal and a reversal of investment trends in recent years will be necessary. Furthermore 
a failure to make residents of these areas and the population in general more aware of their role 
in reducing or preventing infestations will compromise the effectiveness of other interventions 
contributing to rat control.
If there is no change in society’s approach, and that includes central government, with continued 
extension of the “market approach” then there will inevitably be a fiuther breakdown in urban 
life, greater inequality and an increase in rat infestations will be merely a symptom of that. Self-
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esteem of the poor falls the more that incomes are unequal, even in relative terms. In turn low 
self-esteem leads to little care for the environment and pride in the neighbourhood. This in turn 
increases the opportunities for rat colonies to become estabhshed. Residents fail to take those 
steps that individuals can contribute to reducing infestations, such as proper storage of refuse 
and reporting infestations. Furthermore low income makes maintaining homes ever more 
difficult -  a cycle of decline of which rat infestations are but a symptom.
83 What has changed during the study?
It is inevitable that during a study lasting over four years there are changes within society, and 
these are relevant as this study has looked at how society deals with commensal rats. Indeed, the 
study itself and associated reports have generated interest in the media. This pubhcity itself has 
led to some changes in attitude and approach. For example more research is being undertaken or 
is being proposed. A number of researchers have contacted the CIEH seeking support and or 
funding for studies. At the start of this present study the CIEH itself was not greatly interested 
in the issue, having published the 1993 commensal rodent survey (Meyer et al., 1995). Other 
matters were seen as higher priorities, but the organisation has now estabhshed a national pest 
advisory panel which acts as an expert advisory panel to the CIEH. This panel was established 
m 2000 at the behest of representatives of a number of local pest liaison panels; mainly members 
of the CIEH who were unhappy with the attitude of their professional body. The CIEH is now 
working with the WHO to obtain fimding for a project on rat control.
Water and sewerage undertakers continue to take sewer baiting back in-house. There have been 
some indications that companies are more willing to participate in liaison arrangements with 
local authorities as evidenced by the protocol developed by Water UK, largely in response to 
some of the early findings of this study. However, there remains a need for authorities to 
participate in haison with other authorities in the region covered by the sewerage company, or at 
least for authorities to know who their contact is on sewer baiting within the sewerage company.
The Approved Document for Part H of the Building Regulations has been amended with greater 
emphasis on the need for effective containment of rats within the drainage system including on 
covers and gratings to gullies and took effect on I April 2002. However, whilst builders and 
developers are required by law to obtain building control approval - an independent check that 
the Building Regulations have been complied with -  this approval may not be by the local 
authority as there are two types of building control providers: the local authority and approved
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inspectors. Furthermore, the effectiveness of the Building Regulations depends upon proper 
enforcement, and they only set the minimum, not optimum standards.
The Local Government Act 1999 requires all ‘Best Value’ authorities to make arrangements to 
secure continuous improvement in the way their functions are exercised. This was considered in 
Chapter 5. Authorities have to take account of a combination of economy, efficiency and 
effectiveness. Local authorities should use the opportunity this provides to reassess their 
strategies for rodent control, and the control of rats in particular.
This study has demonstrated there are areas where more research is required and how that can be 
achieved. However, it is now known that a number of research proposals have been made, for 
example on the detection of low-level rodent infestations based on an immunoassay technique, 
and on performance targets for the control of rats in sewers, and further studies are likely to be 
undertaken. In at least one case work is in progress (CIEH 2002a).
Finally, as the result of publication of working papers through this research study, for example 
Battersby & Pond (1997), and Battersby (1998a; 1998; and 1999) there has been increased 
recognition of the problem and the need for an improved approach. However, given comments in 
responses to this study, some, such as in the water and sewerage industry, have taken a more 
defensive attitude.
8.4 Changes to the law that would facilitate more effective control
In Chapter 4, the law relating to the control of rats was considered. In the seminars organised as 
part of this investigation and elsewhere, officers have suggested that the legal fi-amework should 
be reviewed. There appear to be two reasons for this. Firstly the overlaps, complexity and lack 
of clarity in some respects make it difficult for pest control to be effective. Secondly, officers 
have a view that the mere fact that the legislation is being reviewed will raise the profile of this 
area and therefore raise it m political importance.
The PDPA’49 is primarily focused on preventing losses from the food and agriculture sectors.
In the time since it was enacted both sectors have changed substantially, as has the market.
There is a choice between revising and updating the PDPA’49, or repealing it and incorporating 
relevant provisions into other legislation. For instance, rodent infestations could be included 
within the statutory nuisance provisions of Part III of the EPA’90 and local authorities could be
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given the powers of the Minister contained in Part II of the PDPA’49, by way of amendments to 
the Food Safety Act 1990 and associated regulations. Although the statutory nuisance 
provisions could be used now to deal with premises prejudieial to health as the result of a rat 
infestation, given the judgement in the House of Lords in Birmingham v Oakley, it would enable 
local authorities to use the provisions with more confidence if such infestations were specifically 
included in EPA’90. The provisions would then permit action where a statutory nuisance (rat 
infestation) exists, or is likely to occur or recur. That would permit action to prevent a statutory 
nuisance arising and loeal authorities could secure preventative action. It would also assist if 
changes to the legislation brought sewers within the definition of premises for the statutory 
nuisance provisions.
There are provisions within some local acts to charge for the provisions of a pest control service; 
the situation for local authorities not within the scope of such acts remains unclear. As it stands 
some authorities charge and others do not. Whatever the legality of charging, it is apparent that 
it has the effect of reducing the level of complaints to local authorities. Where complaint is the 
sole basis of action, as in the majority of local authorities, they then have no frilly effective 
means of exercising control. The evidence from this study is that in the absence of any other 
measures to control the rat population, this poses a potential risk to pubhc health. The 
Government should give serious consideration to standardising the approach. This could be 
achieved by using the provisions of the Regulatory Reform Act 2001 and repealing the PDPA’49 
A ct, then creating a specific power to charge for treatment contingent upon a local authority 
having in place an approved strategy for the effective control of rats which could be included 
within the community strategy required by s.4 of the Local Government Act 2000.
The Government has also proposed that the current housing fitness standard be replaced by a 
new method of assessing the condition of houses, which will be based on a Housing Health and 
Safety Rating System. This takes account of all hazards within the home, including those 
associated with domestic hygiene and pests such as rats (DETR, 2000b). Under this system 
where faults in the dwelling lead to a confirmed infestation and certain exposure to the hazard, 
then a rating will be produced such that a local authority will be required to consider the most 
appropriate action for dealing with the problem (DETR, 2001a).
The Government has consulted on a drafr Water Bill (DETR, 2000e). Within this proposed 
legislation the Government could introduce some of the changes suggested in this present study.
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for instance to require all sewerage undertakers to take all practicable steps to control the rat 
population within the public sewers, and to do so in consultation with local authorities for the 
areas in which the sewers run. The water and sewerage companies should be wholly responsible 
for funding such controls, but the local authorities should be responsible for determining whether 
or not arrangements are adequate. To that end it will be necessary to devise a protocol for 
determining the adequacy of sewer baiting regimes. The need for such a protocol in any event 
has been recognised by the CIEH (CIEH, 2001b). Future research should focus on developing a 
new approach to controlling the rat population in the sewers, which should be implemented 
across England and Wales. Charmon et al. (2000) have shown that by continuous and 
programmed baiting it is possible to reduce the population of rats in sewers. However this is not 
what is happening across the country. If investment in repair and maintenance of sewers is to 
continue at the present rate (implying an overall deterioration in condition), then effective 
baiting programmes will be of greater importance. Should the privatised water companies be 
unwilling to undertake this on a voluntary or cooperative basis, then the legislation should make 
it a requirement.
It is apparent that at present the Government is unlikely to provide the leadership on this issue 
that many officers hope for and Parliamentary Answers to which reference has already been 
made in Chapters 5 and 7 give some indication of their attitude. There is no intention to 
reintroduce the duty for local authorities to make annual returns on pest control. In the context 
of foot and mouth it was revealed that the government had httle information about the rats on 
affected farms even though efforts were made to exterminate them. An opportunity for both a 
census and an assessment of the parasitic burden was lost. Although there were other priorities, 
this characterises the rather disjointed approach of central government. Without any evidence 
from an assessment of the risks and costs to society, eradication was attempted.
83 What changes in attitudes of society are required to improve control?
Local authority officers and pest control companies are concerned that members of the public are 
often unaware of the part they can play in preventing or controlling rat infestations, indicating 
that public education should be an essential component of an effective rat control strategy. A 
more ecological approach, with less rehance on the technical fix of rodenticide use, may be 
desirable, but for that to be successful all members of society, whether as businesses or private 
individuals will have to be involved and recognise that they have a part to play. There is a
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connection between human behaviour and attitudes and the existence of rat infestations, which is 
why they are commensal animals. For example, one cannot discard open food waste or leave 
household refuse in weak plastic sacks in the street, in the expectation that it will be collected or 
swept up by the local authority and then complain when rising costs necessitate increased 
expenditure and council tax bills (if central government permits).
Local authority service departments need to take account of the part they can play in preventing 
and controlling rat infestations. For instance, as the waste collection authority they can ensure 
an effective refuse collection service and the use of rat (and other pest) proof refiise storage 
containers, avoiding the use of plastic sacks and certainly by providing a service that avoids 
refiise sacks being left out overnight.
There is no longer central government leadership provided by way of regular advice and 
information to local authorities. It is more a matter of leaving it to local authorities, but as has 
been demonstrated the duty under the PDPA’49 is weak, and there is no requirement to provide 
a service. At the same time this study has shown that local authorities although regulators tend 
to enforce and regulate more by advice and negotiation than by use of their powers.
Commercial concerns, whether the utilities or catering establishments or other enterprises that 
may be susceptible to infestations, need to recognise that they have a part to play and need to 
incorporate preventative and control measures into budgeting and business programmes and 
indeed into routine cleaning and maintenance regimes. There may not be direct profit in this, but 
prevention sooner can prevent additional costs later.
What appears to have happened fi-om the evidence in this study is that organisations in society 
have beeome somewhat complacent in their attitude to rat infestations. It has been assumed that 
action over the past 100 years or more has reduced rat infestations in urban areas to a tolerable 
level and that any specific action or change in approach is unnecessary, and indeed savings can 
now be made. However, whether or not there has been an increase in the population or number 
of infested premises, total eradication is impossible and a failure to have in place effective 
permanent controls will lead to an increase in infestations as rat as populations recover. 
Furthermore, whether or not there is an increase in the total population there is evidence that the 
general pubhc in many parts of the country are increasingly seeking treatment for alleged rat 
infestations. At best this may be because the tolerance threshold or aesthetic injury level has 
been lowered. The increased demand cannot be met if local authorities and others have reduced
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the resources available to deal with the problem. Therefore these agencies need a change in 
approach, recognising that if they drop their guard and activities to control rats, then the 
population will recover. Effective rat control is a continuing issue.
8.6 Where should investment be directed to achieve better control?
Local authorities and the Government have to recognise that prevention is preferable to cure. At 
the various levels there are some areas where investment is required and these are listed below:
Central government:
• Investing in a comprehensive review of the legislation affecting rat infestations;
• Funding further research into rats and disease;
• Setting up a national mechanism or body to coordinate activities on controlling rat 
infestations and to disseminate information and research findings to help at the local level.
Local government:
• Training and qualification of staff where relevant to ensure there is adequate expertise in all 
departments to manage the environment so as to reduce the opportunities for rat infestations 
to be established;
• Estabhshing and participating in regional liaison panels/groupings;
• Investment in setting up more coherent and ecologically-based strategies for controlling rats;
• Investment in adequate data recording, storage and management with respect to infestations. 
Private commerce and industry:
• Increased investment in repair, renovation and renewal of sewers;
• Planned surveys and where appropriate permanent treatment of land holdings liable to be 
infested as part of being “good neighbours”;
• Investment in ensuring pest control operatives are qualified for the tasks they are asked to 
undertake;
• Proper training of those in the construction industry to ensure drainage work carried out 
properly and on construction sites to ensure disused drains and sewers are sealed off or 
grubbed up.
8.7 National and local strategies
There is no evidence that central Government has any national strategy for rodent control. There 
are at least three government departments with an involvement. The DTLR, DEFRA and the
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DoH all have some responsibihty but no one department has overall responsibility. The 
Government should at least be in a position to gather information on rat infestations and 
disseminate information and advice to local authorities so that there is some consistency in 
approach. Effective rodent control does not appear to be a concern of government at all.
The failure to control the rat population by depending on poison and traps is a consequence of a 
lack of a long-term vision. There is too much of a focus on killing the rats they have today. It is 
only as Colvin (2001) has suggested, a regular cull or harvest of rodents and the few that are left 
will increase reproduction rates so that the population quickly recovers. Just as local authorities 
only become aware of rat infestations by complaints, so residents are often unaware of the 
service provided by authorities. Word of mouth is the main way for customers to hear about the 
service in some instances (Audit Commission, 2001a). This again confirms the view evidenced 
by this study that reliance on complaints, as the basis for action, is not effective for adequate rat 
control. Whilst it is necessary to respond to complaints, prevention is better than cure, and many 
infested premises are not subject to complaint.
To develop a strategy whether for the long term or even to address an immediate problem, it is 
concluded that local authorities generally need better information as to the scale, nature and 
pattern of the problem in their areas. This will mean some sharing of information, and 
monitoring of rat infestations by a number of bodies for whom rat control may be a secondary 
consideration at best.
Reference has been made in Chapter 5 to DoE guidance on developing more effective strategies 
for dealing with HMOs drafted by this author. The DTLR should consider giving similar 
guidance with respect to rat infestations. Ten factors were identified as contributing to the 
development of effective strategies (DoE, 1996a). Although not all ten factors might be 
immediately relevant to the control of rats, a list of them indicates some principles that can be 
apphed to this problem:
Organisation and commitment;
Identification of the problem and locations;
Strategy statement, performance measures and review;
EstabUshment and management of a database and information systems;
Priority planning and programmes of action;
Liaison (internal and external to the local authority) -  corporate working;
Working with landlords;
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• Services to tenants;
• Publication and information flow; and
• Full use of all available powers.
8.7.1 Organisation and commitment
It does not matter whether an authority is seeking to achieve a rat free situation as Drummond 
(1970), or if the objective is more effective control, there is a need to have in post someone who 
is able to plan the work from the start, as both manager and advocate, sometimes referred to as a 
“champion”. In the USA effective control at the municipahty level has required reorganisation 
of several city departments (Colvin, 2001) in order to develop a comprehensive and sustainable 
programme to manage the environment. As Drummond (1970) made clear this person not only 
needs to be knowledgeable about rat control and techniques but also have good organisational 
skills, and be able to gain the co-operation of other departments within the organisation and 
those outside the authority who can make a contribution to improved control. These latter are 
identified in the context of the Local Government Act 2000 as “local strategic partners”, and 
included in this should be the DPHs.
For any strategy to be effective there has to be political commitment. This is more easily gained 
when it is evident that it contributes to achieving other strategic aims. That is now made simpler 
by the provisions of the Local Government Act 2000, which requires under section 4 that every 
local authority must prepare a community strategy for promoting or improving the economic, 
social and environmental well-being of their area. However, rodent control can also be a matter 
included within the urban renewal or private sector housing strategy and can form the basis of 
the programme for estate and grounds management. It should be a component of the 
management of pubhc open spaces and be taken into account in letting any contracts in these 
areas. Taking both a more managerial and ecological approach to the control of rats may also 
overcome some resistance within the environmental health profession to this work, where it is 
considered to be too redolent of the image of the old rat-catcher.
When estabhshing the local authority strategy, there are several service areas that can make a 
contribution and it may be appropriate to have a steering group or liaison committee. This has 
the added advantage of securing the necessary commitment.
It may be that at this stage it is neeessary to consider whether some or all of the work may need 
to be contracted out if staffing within the local authority cannot meet the identified needs.
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8.7.2 Identification of the problem and locations
It may be that considerable information is already held within the local authority as to the 
location of infestations or at least indicators or risk factors. There should also be information 
with regard to those houses which are unfit, in poor condition or in poor environments. It may 
be that a local authority will wish to focus on those parts of the area, rather than the borough as a 
whole.
Whilst in an ideal world it might be preferable to have a specific survey to identify those local 
areas where there are problems; that may not be possible. However, local authorities undertake 
local house condition surveys periodically (DETR, 2000d; DTLR, 2001a) in order to develop 
and review their housing strategies, and as is done for the EHCS, a rodent survey could be 
incorporated in such local surveys.
As has been suggested previously, reliance on complaints for a whole district is not an adequate 
response, although records of past complaints may point to those areas where rat infestations are 
a particular problem. Local authorities need also to identify what sewer baiting has and is being 
undertaken and compare that to the levels and areas of infestations.
8.7.3 Strategy statement, performance measures and review
Resources are limited and so any strategy to control rats must be realistic and achievable, and 
this apphes equally to the performance measures. Setting out clearly what can and cannot be 
achieved within available resources improves accountabihty. To that end whilst it is right to 
have a clear statement about an authority’s approach to the control of rats, this should also be 
consistent with other strategies of the authority, such as on housing, food safety and litter control 
and vice versa. In essence it should have elements that can be incorporated into other service 
areas. It may also be that from existing knowledge it will be obvious that particular areas within 
a district require concentrated activity. Strategy and performance measures should reflect this. 
The strategy should not focus solely on the treatment of rat infestations, not least because 
changes to the environment so as to make areas less available for rat activity can be more 
important. For example certain habitats in the areas may be preferred, such as trees and shrubs 
with low growing branches in landscaped areas. The strategy can include changes to 
landscaping where rats are active. Rats do not burrow where there is more than 125mm of 
gravel used as a mulch around buildings and so the landscaping of grounds around buildings 
owned or operated by the local authority could take account of this.
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Officers in the research seminars organised as part of this research referred to the need for the 
general pubhc to be better aware of the role they can play in helping to control rat infestations. 
The strategy can therefore include production and distribution of information leaflets to all 
households and homeowners providing advice as to how they can help prevent infestations, 
setting out some of the risk factors and what to do if they have a problem. A substantial 
proportion of infested domestic premises go unreported, and so a pubhc education campaign 
must be an important element of a strategy.
Performance measures should not merely be about response time to complaints or the numbers 
dealt with, but include others. For example:
• the number of households receiving information on preventing rat infestations;
• the proportion of infestations where the source has been fully identified and rectified;
• the proportion or number of housing landlords and developers who have received guidance 
and advice on preventing rat infestations, both structural matters and management issues 
such as refuse storage; and
• the proportion of new and repaired drains hilly examined and tested to ensure good 
workmanship in installation.
Given the concerns about the quahty of repairs to the underground drainage system it may that 
another measure could be the number of notifications under s.61 of the Building Act 1984 where 
repair or reconstruction of a drain is to be undertaken, and where it is completed satisfactorily.
The strategy should also include the establishment of a local or regional liaison panel with 
servicing companies and the sewerage undertakers involved. These organisations are essential 
to the development of an effective approach to the control of rats and sharing of information 
enables an effective strategy to be devised and implemented.
The development of an effective strategy also requires a consistent recording of information. It 
is apparent from this study that local authority recording systems vary. This has perhaps been 
inevitable with no centralised or co-ordinated approach to gathering information on local 
problems and activities. If a local authority provides a pest control service, then it should not 
only record requests for treatment but more importantly the number of confirmed infestations, 
and even assessments as to the scale of the infestation. The inclusion of environmental 
information when an infestation is confirmed so as to develop knowledge as to the factors 
contributing to infestations and to help with the review of the strategy is also recommended. If
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local authorities had to submit the data recorded to a centralised database such as in DEFRA, it 
will be more likely that consistent and comparable information will be gathered.
The rat population fluctuates and so the strategy should include keeping proper records with 
regular reviews of data over the long term. Comparing one year with the previous year may be 
an inadequate approach. The strategy should be reviewed regularly, as should the performance 
measures. The limited information currently recorded was demonstrated in the review of the 
Best Value reports in Chapter 5 (Figures 5.1 and 5.2).
With qualitative parameters it will always be difficult to assess the operation of a service or the 
effectiveness of the strategy. For example, whilst the number of service requests per full time 
officer in some authorities is more than double those of others, there is nothing to assess the 
quahty of treatments. A single visit and laying of bait could be classed as a treatment, whilst fiill 
investigation of the source and immediate environment, remedial action and laying of bait with 
regular revisits and advice to the householder, could also be classed as a single treatment but 
would clearly be more time consuming.
8.7.4 EstabUshment and management of a database and information system 
Local authorities hold property databases for the environmental health functions related to 
housing. Identification and treatment of rat infestations can be recorded on these so long as the 
appropriate fields are available. It should also be possible to use geographical information 
systems (GIS) to plot the level of complaints and the locations of infestations. Regularly 
monitoring the level of complaints may draw earlier attention to a problem and mapping enables 
assessments to be made where there are particular problems, and to assess the rate of infestation 
in any particular area of the district. Reference has been made in Chapter 5 to how Mortimer 
(1989) found how a high and increasing level of confirmed infestations led to the development 
of a more comprehensive approach. The use of GIS also facilitates the identification of those 
areas where re-infestation occurs. This can also help to determine those areas of the sewer 
network where investigation of condition and/or additional sewer baiting may be required.
Identification of problem areas will help to identify those environmental factors that may 
contribute to rat infestations. It may be that better environmental control or changes in the 
environment such as removal of harbourage will enable control to be exercised without the use 
of rodenticides. As Flint and van den Bosch (1981) suggested another way to lower a pest’s 
equilibrium position is to change its physical environment permanently so that fewer individuals
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can survive, and this is an effective way to control rats. If the number of possible nesting sites is 
reduced fewer rats can breed and the equilibrium level is reduced.
8.7.5 Priority planning and programmes of action
If there is no effective management of the information obtained from surveys and treatments 
then action cannot be well focused. Having gathered information on the pattern of infestations, 
and identified those local factors that increase the risk of rat infestations, then local authorities 
should consider the balance between reactive work and preventative measures. If information 
from past activities has shown that particular areas are more prone to rat infestations or re­
infestation then a survey of such areas as a priority may reveal those factors that facilitate 
infestations and preventative and remedial action can be instigated. Drummond (1970) 
suggested that it is not worthwhile to replace a system of reliance on complaints with a more 
structured approach of systematic surveys where the rate of infestation is 1% or less as the costs 
of securing any significant improvement in the rate at which infestations are discovered and 
treated would be prohibitive. Thus priority areas should be those where infestation rates are 
above 1%. For some local authorities this may be a substantial proportion of the district, in 
which case the strategy should include further parameters for priority, such as socio-economic 
factors.
It has been suggested that extensive permanent baiting may be an improvement on previous 
approaches, Drummond (1970) for example, and that the ultimate solution to secure rat-free 
towns may lie in dealing effectively with rats outside the boundary. However, permanent baiting 
increases the amount of rodenticide in the environment and extreme caution ought to be 
exercised. A proportion of continuing infestations within an urban area may be due to rats 
moving in from the surrounding rural area (Drummond etal., 1972). On that basis Drummond 
suggested it might be possible to eliminate or greatly reduce this infestation by baiting at the 
perimeter of the urban area. This approach should be utilised only where it is safe and 
reasonable to do so. It should also be noted that Drummond et al. (1972) found that once the " 
sewers had been cleared of rats, the freedom from any serious defects of the sewers in the study 
area played an important role in preventing re-infestation. This underpins the concern that rat 
infestations cannot be isolated from the condition of sewers and drains. Rats are also closely 
associated with drains and sewers during rebuilding work, showing that sewerage can easily 
become re-infested and emphasising the need for vigilance. Programmes for action should 
include detailed assessment and close supervision of building work involving drains and sewers.
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8.7.6 Liaison (internal and external to the local authority) -  corporate working
This study has demonstrated that an effective strategy for controlling rats is not merely the 
province or fimction of one lead local authority department but several which can make a 
contribution to preventing infestations or re-infestation. As an example, if the local authority is 
providing financial assistance with renovation of older properties or taking enforcement action 
with respect to sub-standard properties, the officers should ensure that they are satisfied with the 
condition of the underground drainage system when the intervention has been concluded. Whilst 
it is a source of some irritation to local authority officers that no single government department 
leads on this issue, that should not detract from the fact that liaison at the local level is important.
Comment has been made that if the different departments are involved in the development of the 
strategy then it is easier to liaise on implementation of the strategy. When it comes to external 
partners it may be more difficult to identify the appropriate person in some of the larger private 
companies, but it is at least of equal importance to establish the points of contact and where 
possible reach agreement on how complaints fi"om third parties about rats and infestations will 
be dealt with. Local authority officers managing the control of rats need to develop relationships 
with these other bodies or strategic partners so they can obtain relevant information. The need 
for more effective liaison with the DPHs has already been emphasised.
8.7.7 Working with landlords and services to tenants
This may not be immediately obvious in the context of rat control as an important part of a 
strategy, but local authorities within their private sector housing strategies often include a system 
of landlord accreditation or approval. Within the overall system particularly relating to 
management issues, specific reference to the reasons why it is important to keep the property in 
repair (including drains) and manage the storage of refuse correctly, can be included.
8.7.8 Publicity and information flow
Reference has been made to the need for public education to help bring about a change in 
attitude so as to reduce the opportunities for rat infestations to become established and to 
reinforce the message on maintaining good personal hygiene. Advice and information can 
extend to local authority departments other than the lead department for pest control, for 
example Building Control and refuse collection, grounds maintenance and the housing 
department. The flow of information reinforces the key elements of the strategy. The public 
also need to be kept aware of what is being done to secure effective rat control.
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Information on the strategy and how the service works not only reinforces the objectives of the 
strategy but can also alert property owners and occupiers to their responsibihties.
Within this heading is the need for all departments to know what is happening, but this should 
also involve training of those officers who can make a contribution as part of the day-to-day 
work so they are aware of both the issues and their responsibilities. So, for example, grounds 
maintenance teams are aware of the factors that can encourage rodents, housing officers are 
aware of the need to incorporate sewerage inspections into routine stock inspections and ensure 
speedy removal of waste and litter that can provide harbourage and a source of food from land in 
the housing departments’ management.
8.7.9 Full use of all available powers
Local authorities have a wide range of powers that can be used to reduce the likelihood of rat 
infestations in and around domestic premises in urban areas. However it has been shown that 
local authorities prefer to alter behaviour by persuasion rather than rigorous enforcement. 
Nevertheless the proper use of their powers and where necessary legal action can be effective 
not only with securing the remedy to a particular problem, but also with publicity for getting the 
message to the public at large. This not only applies to issues directly to do with the control of 
rats, but accumulations of refuse, litter or defective drains.
8.8 Final comments
This study has shown that the control of rats has become fragmented and un-coordinated over 
recent years, and no effort is being made at a national level to address this. Those most at risk 
are people who are already facing social exclusion and urban rats pose a risk to health as they 
live in closer Contact with humans and are more likely to contaminate the environment in and 
around the home. Those in urban areas most likely to complain to local authorities, especially 
where a charge is made, are less likely to have serious problems. It is concluded that without 
having adequate controls in place to prevent an increase in population densities in urban areas, 
the prevalence of parasitic species carried by rats will increase. This will increase the risk of 
transmission to the human population in areas where environmental and personal hygiene 
standards are allowed to fall.
Rats cost society a substantial sum of money each year, this could be of the order of £0.2billion, 
but the economic argument for more effective control, is less obvious as these costs are spread
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throughout society, and individually the sum involved may be relatively small and therefore 
hidden. Nevertheless this cost justifies greater Government action.
Although detailed recommendations have been made in earlier chapters, in summary what is 
required as a minimum is: -
• A change in the law to require utilities such as the water companies and companies 
involved in the railways including Railtrack pic to maintain their land and operations 
free from rats (local authorities already have this duty under the PDPA’49);
• The Government via DEFRA to take a more active role m providing information and co­
ordinating the rodent control activities of local authorities, this could build on the CIEH 
initiative in establishing the Expert Advisory Panel;
• For the Government to act to secure an increase in the rate of renewal and renovation of 
the sewerage infrastructure (pubhe and private sewers);
• For local authorities to have effective strategies in place prevent rat infestations, and not 
rely solely on complaint and the use of rodenticides as a quick fix -  a more ecological 
approach is required by minimising those environmental factors that encourage rat 
infestations; ,
• For local authorities within those strategies to concentrate measures on those areas 
shown by samples surveys to be most at risk, such measures should include advice and 
education on personal and environmental hygiene; and
• For local authorities and those responsible for commissioning, approving and 
supervising the installation of plastic pipe work for underground drainage must ensure 
that the quahty of installation is fit for purpose, and not susceptible to rat gnawing 
activities. At the current rate of renewal and replacement these pipes will be in place for 
at least 300 years, the notion of sustainable development requires that we are not 
installing problems for future generations sooner than that.
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MATERIAL REDACTED AT REQUEST OF UNIVERSITY
APPENDIX 2 
QUESTIONNAIRES FOR POSTAL SURVEYS
A Local authorities 
B Pest Control Servicing Companies 
C Directors of Public Health
To: Chief Environmental Health Officers
England and Wales
12 April 1998 
Dear Sir/Madam
Rats, public health and underground drainage
The Robens Centre for Public and Environmental Health is undertaking a major study of the 
implications for pubhc health of reported increases in rat infestations, and overall under­
investment in the maintenance of the sewerage infrastructure. These are areas of potential pubhc 
health significance, which tend to be taken for granted until something goes badly wrong. This 
study follows from the pilot study undertaken last year and which has been widely reported.
The overall aim of the research is to assess the public health implications o f  rat infestations 
associated with underground drainage systems in urban areas and to develop a national 
framework within which effective local rat control strategies can be developed.
There will be three main themes to the study:
1. An assessment of the actual and perceived current levels of rat infestations and 
environmental causes of such infestations
2. The possible impact of rat infestations on public health
3. Development of a legislative framework and practical approach to rat control 
aimed at protecting public health
The research is being undertaken with the support of the Chartered Institute of Environmental 
Health, and the first element is a postal questionnaire survey of local authority environmental 
health departments. It is recognised that local authorities are continually betug asked for 
information, but the survey forma has been designed for quick completion. Much, of the 
information requested is related to the practical experience of the senior officer responsible for 
pest control and drainage on a day-to-day basis, or will be readily available.
I hope you will feel able to co-operate and have the form completed and returned in the enclosed 
pre-paid envelope by 15 May.
Thank you for your assistance.
Yours faithfrilly
Stephen Battersby
RAT INFESTATIONS, UNDERGROUND DRAINAGE & PUBLIC HEALTH
Local authority..................................................................................  Code NumberGGDDG
Contact...............................................................................................  (Office use only)
Telephone number........................................................... ................
To be completed by the senior officer responsible on a day to day basis for pest control 
Responses will be treated in confidence.
1) Is the pest control service undertaken(t/c/f one box):
in-house G
contracted out G
no service G
other G
If contracted out please give nam e and address of contractor.............................................. .
If other, please specify  ............................................................................................................
2a) Number of rat infestations treated/investigated in each of the last three financial years
{insert one digit per box)
D om estic P rem ises C om m ercial p rem ises
1995/96 GGGG GGGG
1996/97 . GGGG GGGG
1997/98 GGGG GGGG
Not known G {tick box)
2b) Overall is it your opinion that rat infestations above ground are: {tick one box only)
About sam e over recent years G
Have increased over recent years G
Have reduced over recent years G
Do not know G
3a) When undertaking treatment is it a requirement that the operative or contractor 
investigates and identifies the source of infestation?
{tick box)
YES G
NO G
3b) In what percentage of cases is the source of the infestation fully identified? {tick box)
<25% G
26 - 50%. G
51 - 75% G
7 6 -1 0 0 %  G
4a) In your view what percentage of above-ground infestations are due to defects in private 
drains and sew ers {tick box)
< 25% □
26-45% □
46-60% □
6 1 -7 5 %  □
76-100%  □
4b) In your view what percentage of above-ground infestations are due to defects in public
sew ers ? {tickbox)
< 25% □
2 6 -4 5 %  □
4 6 -6 0 %  □
61 - 75% □
76 -1 0 0 %  □
5) Thinking again of the sources of rat infestations, in your experience, which of the 
following have been shown to be contributory factors?
Indicate the frequency by scoring 0- 5 for each source (0 is never found to 
contribute, to 5 very commonly found to be a contributory factor)
Open drains on building/demolition sites .......................  □
Broken private drain/sewer below ground................................  □
Broken or dam aged above-ground drainage..........................  □
Displaced/missing cap to interceptors..................................   □
Missing rodding eye or cover to inspection cham ber ventilation pipe □
Poor connection between underground and above-ground drainage □
Poor workmanship in original installation of drainage system   □
Less durable materials in original installation of drainage system s.. □
Poor workmanship in previous repairs/alterations to drainage system s.. □
Less durable materials in previous repairs/alterations to drainage system s □
Damage to drainage from inappropriate cleaning.........................  □
Open ditches/watercourses........................................ □
6) Does the local authority have an agency agreem ent with the water & sew erage 
undertaker? {tick box)
YES □
NO □
If NO at 6) has such an agency agreem ent existed within the last five years?
{tick box)
YES □
NO □
7) Who undertakes sew er baiting in the area? {tick box)
Local authority directly □
Local authority contractor □
Sewerage Undertaker directly □
Sewerage Undertaker’s contractor □
No sewer baiting undertaken □
Other □
Please specify................................................................
8) Does the sew erage undertaking fund the full cost of all sew er baiting? {tick box)
YES □
NO □
if NO what is funding arrangement?
9) How often does the local authority m eet with representatives of the sew erage 
undertaking to consider sewer-baiting strategy?
{tick box)
More frequently than twice a year (regardless of problems) □
Annually (regardless of problems) □
When necessary (if problems exist) □
Never □
Other □
Please specify..............................................................................................................
10) In your view what other factors have contributed to rat infestations?
11 a) What percentage of rat infestations in the past year have been associated with private 
drains and sewers of the following construction materials? {insert
percentage in boxes)
Clay 00
Iron □□
Concrete 00
Plastic 00
Asbestos cem ent 00
Other 00
please specify..........................................................................................................................................
Not known {tick box) □
11 b) What percentage of rat infestations in the past year have been associated with public 
sew ers of the following construction materials?
{insertpercentages in boxes)
Clay □□
Iron □□
Concrete □□
Plastic □□
Asbestos cem ent □□
Other □□
please specify ..................................................................................... ........................... ....................
Not known {tick box)
12) Has your local authority developed or revised its strategy for the control of rat
infestations above ground in the past two years? {tick box)
YES □
NO □
If YES please forward a copy
13) What m easures, either regulatory or in term s of construction practice, do consider are 
needed to secure effective containment of rats within the underground drainage system?
For Question 14 -  17 please rate the materials 0 -5  on the basis of 0 for materials which 
are not vulnerable or susceptible to 5 as highly susceptible/vulnerable to the stresses 
indicated
14a) Thinking about the susceptibility to dam age from cleaning /clearing using high pressure 
jetting, from your practical experience, how would you rate the following materials used 
for underground drainage (drains and sewers)?
{score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify)......................................................................................................................
14b) Thinking about susceptibility to dam age from cleaning /clearing from conventional 
rodding, from your practical experience how would you rate the following materials used for 
underground drainage (drains and sewers)?
{score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify)................ .....................................................................................................
15) Thinking about susceptibility to inadequate or poor quality workmanship on installation 
or repair (eg poor joints), from your practical experience, how would how would rate the 
following materials used for underground drainage (drains and sew ers)?
(score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify)......................................................................................................................
16) Thinking about vulnerability to dam age caused by rodent attack, from your practical 
experience how would how would rate the following materials used for underground 
drainage?
(score all)
Asbestos cem ent □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify)............................................ .........................................................................
17) Thinking in term s of vulnerability to dam age caused by ground movement and 
settlement, from your practical experience, how would how would rate the following 
materials used for underground drainage?
(score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify)......................................................................................................................
Finally
18) This project may include a number of regional seminars, would you be willing to attend 
such a seminar?
(tick box)
YES □
NO □
The project will also include som e evaluation of the parasites carried by urban rats. This 
will entail the research team  trapping and gassing a sample of rats in different local
authority areas. Would your authority be willing to assist with this?
(tick box)
YES □
NO □
Thank you for taking the time to complete this questionnaire. Please return in the pre­
paid envelope by 15 May 1998
To Members of the BPCA 
Date as postmark
Dear Sir/Madam
RESEARCH PROJECT - RAT INFESTATIONS, UNDERGROUND DRAINAGE AND
PUBLIC HEALTH
The Robens Centre for Public and Environmental Health is currently undertaking the above 
study that has been endorsed by the British Pest Control Associations of which your company is 
a member. This study is a follow-up to the small exercise undertaken last year, the report of 
which received widespread publicity.
Part of the study includes a postal survey of pest control companies to assess their views on 
some of the issues to be addressed as part of the research. Please find enclosed a copy of a 
questionnaire, which has been drafted in consultation with the BPCA. It has been designed so as 
to enable relatively quick completion.
It would be appreciated if you could complete the form so far as is possible and return it to the 
Robens Centre in the enclosed stamped addressed envelope by August 21 1998.
Thank you for your help in this.
Yours faithfiilly
Stephen Battersby
RAT INFESTATIONS, UNDERGROUND DRAINAGE & PUBLIC HEALTH 
SURVEY OF PEST CONTROL COMPANIES
Code Number □□□□□ 
(Office use only)
Company.......................................................................................
Contact...............................................................................................
Telephone number...........................................................................
1 a) Does your company provide the rodent control service for any local authorities under
contract?
(tick box)
YES □
NO □
If YES please indicate the number of contracts currently in operation
(insert one digit per box)
□ □□ /
1 b) Does your company provide the sew er rodent control service directly for any water
undertakers under contract?
(tick box)
YES , □
NO □
1 c) Does your company provide the sewer rodent control service a s  a sub-contractor of any 
local authorities?
(tick box)
YES □
NO 0
If YES at 1 b) or 1c) please give the three most important param eters which are used for 
determining the level of control required by the sew erage undertakers/local authorities?
 i........................................ ........................... ................ ......................................
i i.......................... ............................................... ...............................................
ii i..............................................................................................    and
What is the estimated current average annual number of lifts by your company?
(insert one digit per box) □□□□□
Regardless of the level of business in this area, which of the following best describes your 
opinion concerning rat infestations above-ground around domestic premises:
(tick one box only)
Rat infestations above ground have been about the sam e over recent years □
Rat infestations in and around domestic premises have increased over recent years □
People are more concerned and complain about rat infestations these days □
Rat infestations have declined over recent years □
I have no opinion as  to whether or not rat infestations have actually increased □
3a) When undertaking treatment is it standard practice for the operative to investigate and 
identify the source of infestation? (tick box)
YES □
NO □
3b) In what percentage of cases  would you say the source of the infestation fully identified?
(tick box)
<25% □
2 6 -5 0 % . □
5 1 -7 5 %  □
76 - 100% □
4a) In your view what percentage of above-ground infestations are due to defects in private 
drains and sew ers (tick box)
<25%  - □
2 6 -4 5 %  □
4 6 -6 0 %  □
61 -75%  □
7 6 -1 0 0 %  □
4b) In your view what percentage of above-ground infestations are due to defects in public 
sew ers?
(tick box)
<25%  □
26 - 45% □
4 6 -6 0 %  □
61 - 75% □
76 -1 0 0 %  □
5) Thinking again of the sources of rat infestations, in your experience, which of the 
following have been shown to be contributory factors?
Indicate the frequency by scoring 0- 5 for each source (0 is never found to contribute, to 
5 very commonly found to be a contributory factor)
Open drains on building/demolition sites.........................   □
Broken private drain/sewer below ground...............................  □
Broken or dam aged above-ground drainage.........................  □
Displaced/missing cap to interceptors....................................  □
Missing rodding eye or cover to inspection chamber ventilation pipe... □
Poor connection between underground and above-ground drainage.... □
Poor workmanship in original installation of drainage system ................  □
Less durable materials in original installation of drainage system s  □
Poor workmanship in previous repairs/alterations to drainage system s... □
Less durable materials in previous repairs/alterations to drainage systems.. □
Damage to drainage from inappropriate cleaning.........................  □
Open ditches/watercourses ............................. □
6) In your view what other factors have contributed to rat infestations?
7a) Thinking about materials used for underground drainage, approximately what per­
centage of rat infestations you have treated in the past year have been associated with 
private drains and sewers of the following construction materials?
(insert percen tag e  in boxes) 
Clay □□
Iron □□
Concrete □□
Plastic □□
Asbestos cem ent □□
Other □□
please specify ........................ ............................... ..............................................................................
Not known (tick box) □
7b) Approximately what percentage of rat infestations in the past year have been associated 
with public sewers of the following construction materials?
(insert pe rcen tag es  in boxes)
Clay □□
Iron □□
Concrete □□
Plastic □□
Asbestos cement □□
Other □□
please specify.............................................................................................................. .........................
Not known (tick box) □
8) Does your company liaise with local authority officers in the areas in which you operate 
(other than where contracted to provide the local authority pest control service) to 
discuss issues relating the control of rats? (tick box)
YES □
SOME □
NO □
If YES or SOME please give details of the form this liaison takes
9) What m easures, either regulatory or in terms of construction practice, do consider are
needed to secure effective containment of rats within the underground drainage system?
For Question 11 - 1 3 ,  on the basis of your experience, please rate the materials 0 -5  on the 
basis of 0 for not vulnerable or susceptible, to 5 as highly susceptible/vulnerable
10) Thinking about the susceptibility to dam age from cleaning /clearing using high pressure 
jetting, from your practical experience, how would you rate the following materials used 
for underground drainage (drains and sewers)?
(score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(if other, please pecify)................................................................... ..........................................
11) Thinking about susceptibility to dam age from cleaning /clearing by conventional rodding, 
from your practical experience how would you rate the following materials used for 
underground drainage (drains and sewers)?
(score all)
Asbestos cement □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify).........................................................................................................................
12) Thinking about vulnerability to dam age caused by rodent attack, from your practical 
experience how would how would rate the following materials used for underground 
drainage? (sco re  all)
Asbestos cem ent □
Clay □
Concrete □
Iron □
Plastic □
Other □
(please specify).....................................................................................................................
13a) Define what in your view would be an acceptable level of rat control in sew ers?
13b) What would be your estimate of a unit cost to achieve and maintain such a level of 
control, using one of the following m easures of unit: per mile of sewer, per lift; or per 
hour
£DDDDper...........................................
14) Given the current position, what aspects of sew er rat control do you consider require 
improving?
Finally
15) This project may include a number of regional seminars, would you be willing to attend 
such a sem inar? (tick box)
YES □
NO □
The project also hopes to include some evaluation of the parasites carried by urban rats. 
This will entail the research team  trapping and gassing a sample of rats in different local 
authority areas. Would your company be willing to assist with this?
(tick box)
YES □
NO □
Thank you for taking the time to complete this questionnaire. P lease return in the pre-paid 
envelope by 21 August 1998
To: Directors of Public Health (England and Wales)
6 March 1999
Dear Sir/ Madam
Research: Rat Infestations, Underground Drainage and Public Health
The Robens Centre for Public and Environmental Health is undertaking a major study of the 
implications for pubhc health of the reported increases in rat infestations. The project is also 
examining the relationship between local authorities and other agencies, including the water 
companies, whose activities have an impact on the level of rat infestations. These are areas of 
potential public health significance, which tend to be taken for granted until something goes 
badly wrong. This study follows from the pilot study undertaken in 1997 and which has been 
widely reported.
The overall aim of the research is to assess the public health implications o f  rat infestations 
associated with underground drainage systems in urban areas and to develop a national 
framework within which effective local rat control strategies can be developed.
There will be three main themes to the study:
1. An assessment of the actual and perceived current levels of rat infestations 
and environmental causes of such infestations
2. The possible impact of rat infestations on public health
3. Development of a legislative fi-amework and practical approach to rat 
control aimed at protecting public health
This research is being undertaken with the support of the Chartered Institute of Environmental 
Health amongst others, and a meeting has already been held with officials at the DETR to 
discuss findings from other parts of the project including surveys of local authorities and pest 
control companies.
It is recognised that you are often asked for information, but the survey forms has been designed 
for quick completion. 1 hope you will be able to complete and return it in the pre-paid envelope 
by 16 April 1999.
Yours faithfully
Stephen Battersby 
Visiting Research Fellow
Research: Rat infestations, underground drainage and public health
SURVEY OF DIRECTORS OF PUBLIC HEALTH
Name of person completing form...................................................................................................
Health authority......................................................................................................................................
Contact num ber......................... ........................................................................................................
1 Are you aware of any incidents of a rats biting person(s) in the last three years?
(p lease  tick box)
YES □
NO □
If YES, please give the number of incidents
insert numbers use leading zeros
1996 □□□
1997 □□□
1998
2 Do you liaise with local authority environmental health departm ents with respect to the 
control of rat infestations?
YES □
NO □
If YES how would you typify this liaison (please tick box)
Rare □
As necessary □
Regular □
Frequent □
Other □
{Please specify)
3 In your areas have you encountered any cases of d iseases associated with rats/rat 
infestations in the last three years?
YES □
NO □
Please list the d iseases and number of cases
1996 1997 1998
      □□□ □□□ □□□
  □□□ □□□ □□□
    □□□ □□□ . . □ □ □
   □□□ □□□ □□□
  □□□ ' □□□ □□□
4 Over the last five years, so far as you are aware, in your area has the incidence of rat
borne d isease {Tick one box that applies)
Increased □
Decreased □
Remained the sam e □
Don’t know □
PTO
Research: Rat infestations, underground drainage and public health
Thinking wider than your local area, so far a s  you are aware which of the following 
organisms have been found to be carried by rats (tick all boxes that apply)
Fleas □
Mites □
Lice □
Ticks □
Leptospira spp □
Listeria spp □
Salmonella spp □
Pasteurella spp 0
Cryptosporidium parvum □
Toxoplasma gondii □
Coxiella burnetii □
Hantavirus □
Cowpox □
Have you had any cases of any of the following diseases in the last three years and if 
so, please indicate the numbers of cases in each year?
(Tick if any cases) Numbers per year 
YES 1996 1997 1998
Leptospirosis 0 □ □ □ □ □ □ '
Rat-bite fever □ □□ □□ . □□
Listeriosis □ □□ □□ □□
Yersiniosis □ □□ □□ □□
Lyme d isease □ □ □ □ □  □□
Murine typhus □ □ □ □ □ □ □
Tuberculosis 0 □□ □□ □□
Cryptosporidiosis □ □□ □□ □□
Toxoplasmosis □ □□ □□ □□
Q Fever 0 □□ □□ 00
Hantaan fever 0 00  00  00
Are there any other issues or matters relating to rat infestations and the impact on public 
health which you consider should be highlighted?
Thank you for taking the time to complete this form. Please return in the pre-paid 
envelope by 16 April 1999
MATERIAL REDACTED AT REQUEST OF UNIVERSITY
APPENDIX 4 
REGIONAL SEMINARS
A Letters O f Invitation 
B Agenda 
C List o f attendees 
D Further quotes
Letters o f invitation to local authorities
8 December 1998
D ear ........
Research project: Rat infestations, underground drainage and public health
Earlier this year you kindly completed a postal survey form, part of the above project. On it 
you indicated your willingness to participate in a research seminar. These seminars are now 
being organised and 1 am writing to invite you the half-day meeting to be held
at.................................................................................................................   The venue
is ...................... ............................................................
These meetings are free but light refreshments will be available. The meeting will not 
last more than three hours.
There will be three such meetings (Bristol, London and Sheffield) and their purpose is to 
provide local authority officers as well as representatives of sewerage undertakers and pest 
control companies, an opportunity to examine and discuss some of the issues surrounding rat 
control and the findings of the postal survey. The structure of these seminars will be such as 
to maximise participation and discussions. The numbers attending will be limited to 30 and 
only one person per organisation will be able to attend. However, if you are unable to attend 
personally, but wish to send a representative, please feel free to do so.
If you are able to accept this invitation please notify me at the Robens Centre in writing (Fax 
01483 259971) or telephone Edie on 01483 259209 at least 10 days prior to the date of the 
seminar. This is essential so that we have accurate numbers for the venues and manage costs 
We will then send location maps for the relevant venire.
For the information of CIEH members, enquiries will be made with respect to CPD.
Yours sincerely
Stephen Battersby
Letter of invitation to water companies
11 December 1998
Wastewater Networks Manager
Dear Sir/Madam
Research project: Rat infestations, underground drainage and public health
I am working on the above research project, am organising a series of research seminars 
following up postal surveys of local authorities and pest control companies. These small 
seminars to which local authority officers and some pest control companies are being invited 
are intended to explore some of the issues raised by these surveys, including those 
surrounding sewer-baiting. I am writing to invite you or a representative to attend the half­
day meeting to be held a t .. . .................. ................................................
on.............................................................................  These meetings are free but light
refreshments will be available. The meeting will not last more than three hours.
The structure of these seminars will be such as to maximise participation and discussion. The 
numbers attending will be limited to 30 and only one person per organisation will be able to 
attend. However, if you are unable to attend personally, but wish to send a representative 
please feel free to do so.
If you are able to accept this invitation please notify me at the Robens Centre in writing (Fax 
01483 259971) or telephone Edith Campbell on 01483 259209 at least 10 days prior to the 
date of the seminar. TËis is essential so that we have accurate numbers for the venues and 
manage costs. We will then send location maps for the relevant venue.
Yours faithfully
Stephen Battersby
Letter of invitation to pest control companies
17 December 1998
D ear...............
Research project: Rat infestations, underground drainage and public health
Earlier this year you kindly completed a postal survey form, part of the above project. On it 
you indicated your willingness to participate in a research seminar. These seminars are now 
being organised and 1 am writing to invite you the half-day meeting to be held
at....................................................  on.................................................................... These
meetings are free but only light refreshments will be available. The meeting will not last 
more than three hours.
There will be three such meetings (Bristol, London and Sheffield) and their purpose is to 
provide representatives of sewerage undertakers and pest control companies as well as local 
authority officers, an opportunity to examine and discuss some of the issues surrounding rat 
control and the findings of the postal survey. The structure of these seminars will be such as 
to maximise participation and discussions. The numbers attending will be limited to 30 and 
only one person per organisation will be able to attend. However, if you are unable to attend 
personally, but wish to send a representative, please feel free to do so.
If you are able to accept this invitation please notify me at the Robens Centre in writing (Fax 
01483 259971) or telephone Edith Campbell on 01483 259209 at least 10 days prior to the 
date of the seminar. This is essential so that we have accurate numbers for the venues and 
manage costs. We will then send location maps for the relevant venue.
Yours sincerely
Stephen Battersby
RAT INFESTATIONS, UNDERGROUND DRAINAGE AND PUBLIC
HEALTH
RESEARCH SEMINARS
London -2 6  January 1999; 10.00am -  1.00pm - Abbey Community
Centre, Westminster
Sheffield -1  February 1999; 1.30pm -  4.30pm - Earnshaw Hall of
Residence, University 
of Sheffield
Bristol -  3 February 1999; 1.30pm -4.30pm - Burwalls, University of
Bristol
Light refreshments will be available prior to the morning seminars and at the 
end of the afternoon seminars
Before quoting a named individual written permission will be sought. All 
participants will have sight of the draft report of the seminars and no one will 
be quoted without them seeing what is being said. No quotes will be 
attributable in the final report, and contributions will be anonymous.
AGENDA
1 Introduction to the research and the seminar, aims of the project and 
the seminars and findings of postal surveys:
• Problems with the legislation
- • Resources and local control strategies
• Relations between local authorities and sewerage 
undertakers
• Underground drainage -  materials, maintenance and 
workmanship
2 Issues and difficulties at the local level
3 Key concerns of participants -  all participants
4 Group discussion - What changes and improvements in public policy, 
law and procedures are required? (two groups)
5 Feedback from groups
6 Conclusions and close
List of attendees at research seminars
Name Organisation
Richard Foster 
George Dunn 
John Osei-Kofi 
Neil Wilkinson 
Mark Lawrence 
John Barrows 
Barry James 
John Cain 
Jill Collier 
Dave Arkle 
Mr J Polden 
Adrian Batty 
Joann Mullally 
Paul Leeman 
Richard Bevan 
Nigel Emery 
Oliver Madge 
Mr M Beck 
John Pilot 
Robert Lanfear 
Stewart Athol 
Mr EH Trinder 
Martin Holt 
Neil Burns 
Nick Bower 
John Charlton 
Don Browning 
Andrew Lancaster 
Judy Wright
Kirklees MDC
Oldham MDC
Salford MDC
Sheffield MDC
National Britannia Ltd
Yorkshire Water Services Ltd
Nottingham City Council
Allerdale DC
Harrogate DC
Mansfield DC
Stafford DC
Kingston upon Hull Council 
Warrington DC 
Warwick DC 
Bristol City Council 
Weymouth and Portland DC 
Rodestruct Ltd 
Portsmouth City Council 
LB Croydon 
LB Greenwich 
LB Havering 
LB Lambeth 
Chiltern DC 
Southern Water
Surrey Environmental Services Ltd
Rentokil Initial Ltd
Hart DC
Mid-Sussex DC
Woking DC
Further quotes from the seminars 
Liaison and communication between agencies
^^Essentially we see the expertise being with the EHOs... we have on our database very few 
rat complaints. It is up to the local authorities to tell us where the trouble spots are. 
Providing the EHO comes to us we will develop a relationship and pu t a programme in 
place ” -  Representative of sewerage undertaker
“There is a lack o f  co-ordination on sewer baiting between different boroughs and the water 
company. ” Local authority officer
“ ITe do the sewer baiting for a local authority. We have heard that the sewerage undertaker 
is reducing their money and say that it is not their problem to deal with the sewers” -  
Representative of pest control company.
‘We get a call from the sewerage undertaking in the spring asking the EHO where there are 
most rat infestations and where they should bait the sewers. They will go out at some time 
and do the baiting but we never get any feedback” -  Local Authority EHO
‘When 1 did sewer baiting (when working for a contractor) we had so few takes it was 
decided not to do it any more. ” - Local authority pest control officer
‘'‘'My concern is that I  don’t know what is going on in the sewers, I  suspect they [the water 
company] are not baiting on a regular basis. 1 would like to see the government say to 
undertakers you must survey on a regular basis and you must treat and give the results to the 
local authority. ” -  Local authority EHO
Research advice and Information
“There is a lack o f  research, for instance on the best method o f  sewer baiting” -  Local 
authority EHO.
‘There is no mapping o f  rat infestations, but there ought to be ” -  Local Authority EHO
“Looking back since 1980 to a couple o f y  ears ago, we found that the more money we could 
persuade the water company to spend the less surface activity (o f rats) there was. There 
appeared to be a direct correlation even though we could not prove that. ” - Local authority 
pest control manager.
Quality Control o f Operators
“The things that really bugs me is seeing ineffective control measures from others -  pest 
controllers and councils as well” -  Representative of pest control company
‘‘The original NVQ Level 2 in Pest Control was very bureaucratic and time consuming, and 
what we are trying to do is simplify the process. We are also working on level 3 for  
supervisors and managers so there is a step up for somebody who wants that bit more 
qualification and expertise. ” -  LA Pest Control Manager on NVQ review committee.
“When we go out in a rat case, i f  there is indication o f drainage problem we can investigate 
the drains, including CCTV. Private companies just do not do that. Not only are they 
expensive but a lot o f  them do not realise there is a drainage related problem and we end up 
dealing with their cases. ” - Local authority EHO
More strategic approach
“It is very difficult to put down baits, and do your job effectively and keep within the law” (to 
ensure other animals do not take the bait are poisoned) -  Representative of Pest Control 
company at a regional seminar
Most private contractors that 1 come across never use loose bait at all and 1 am beginning to 
think we shouldn Y. 1 know rats love loose bait. ... . i f  they shy away from blocks, [thenj i f  we 
use them and get no take the infestation may still be there. ” -  Local Authority EHO at a 
regional seminar.
APPENDIX 5 
INFECTIOUS DISEASES AND RATS
A Information on diseases from the PHLS (Tables A5.1 to A5.4)
B Table A5 .5 descriptions of locations where samples from rats obtained for the
present study
Table A5.1 contains the number of cases of notifiable reported over recent years as reported 
to the Communicable Disease Surveillance Centre. These figures are for those diseases with 
which rats can be implicated and relate only to those diseases which are required to be 
notified by legislation. There are other diseases, which are not notifiable and which could be 
transmitted to humans by rats. For example there have been outbreaks of cryptosporidiosis 
and Q fever. Figures for cryptosporidiosis cases are set out in Table A5.4. It is difficult to 
assess directly the contribution the rat population has to ill health in humans. Nor is it 
possible to determine the extent that the rat population contributed to those diseases that 
have been notified.
It was part of the purpose of this research to attempt to determine the extent to which any 
available data information held could point to the adverse health impacts from the increased 
rat infestations. At this stage it cannot be said that there is any pattern that could make a 
direct link between increased rat infestations and increased incidence of rat-borne diseases. 
What is more, the numbers of notifications to the PHLS, and the number of incidents of 
disease do not accord with the returns from the Directors of Public Health (see Tables 6.4 
and A5.1 ).
However, data reported by the Communicable Diseases Surveillance Centre (CDSC) may be 
acquired from a range of sources and either through routine reporting or caught actively via 
special surveillance systems. Annually half of the nearly quarter of a million laboratory 
reports received are from PHLS laboratories that are required to report data. The other half is 
from NHS and private laboratories for whom reporting is voluntary. Notification data are 
obtained as the result of the statutory regulations, the Public Health (Infectious Diseases) 
Regulations 1988(PHLS, 1999 and 2002 on-line).
Attending medical practitioners have the responsibility of notifying the ‘proper officer’ of 
the local authority of any suspected notifiable disease. This information is in turn provided to 
the CDSC which since 1997 has had the responsibility of administering the Notification of 
Infectious Diseases (NOIDS) system. The Office of Population Censuses and Surveys 
(OPCS) now the Office for National Statistics had previously collected these statistics.
TABLE A 5.1
Statutory Notifications of Infectious Diseases (NOIDS) 1991 - 2000
Notifiable under the Public Health (Infectious Diseases) Regulations 1988
Disease 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Leptospirosis 18 28 18 25 13 15 23 32 23 32
Plague - - - - - - - - - -
Typhus 7 6 3 4 4 2 5 6 3 3
Tuberculosis 5,436 5,799 5,921 5,591 5,608 5,654 5,859 6,087 6144 6572
Viral
haemorrhagic
fever
1 4 9 3 - 10 1 4 1 1
Source: Public Health Laboratory Service, Communicable Disease Surveillance Centre 
http://www.phls.co.uk/facts/NOIDS/noid-inf.htm
TABLE A5.2
Yersinia laboratory reports of positive samples England and Wales 1981 to 2000
(Reported to CDSC and outside the scope of statutory notifications)
Year Y. enterocolitica Y. pseudotuberculosis
1981 79 -
1982 88 -
1983 207 -
1984 237 1
1985 409 2
1986 431 10
1987 441 2
1988 473 3
1989 571 3
1990 439 5
1991 404 13
1992 314 20
1993 . 299 22
1994 227 14
1995 229 12
1996 174 5
1997 139 10
1998 89 10
1999 76 4
2000* 30 7
* Provisional data
Source: http://www.phls.org.uk/facts/GastroA^ersinia/verstvpeAnn.htm: Laboratory Reports to CDSC 
Last Updated: 16 March 2001
TABLE A5.3
Salmonella cases in humans in England and Wales 1985 -  1998 (all serotypes)
Year Total Salmonellas
1985 13,330
1986 16,976
1987 20,532
1988 27,478
1989 29,998
1990 30,112
1991 27,693
1992 31,355
1993 30,650
1994 30,411
1995 29,314
1996 28,983
1997 32,596
1998 23,728
1999 17,532
2000* 14,844
Provisional Data
Source: PHLS Laboratory of Enteric Pathogens 1981-1991; PHLS Salmonella Dataset 1992 onwards 
(from http ://www.phls. org.uk/facts/Gastro/Salmonella/salmHumArm.htm)
TABLE A5.4
Cryptosporidium Laboratory Reports of Cases in England and Wales 1992-2001
(Reported to CDSC and outside the scope of statutory notifications)
Year Total
1992 5211
1993 4832
1994 4432
1995 5691
1996 3660
1997 4321
1998 3745
1999 4759
2000 5799
2001* 3681
* Provisional cata
Source: Laboratory Reports to CDSC; Last Updated: 22nd January 2002; at 
http://www.phls.org.uk/facts/Gastro/Crvpto/crvptArui.htm
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APPENDIX 6
EXAMPLES OF LETTERS HE ECONOMIC COSTS OF RAT 
DAMAGE & LIST OF RESPONDENTS
A Letter to Railtrack pic
B Letter to water and sewerage companies
C Letter to insurance companies
D List o f respondents
28 February 2000
Environment Manager 
Railtrack................. Zone
Dear Sir/Madam
Rat infestations, underground drainage and public health
As part of the above research project I am seeking to make some assessment as to the costs to 
the British economy of rat infestations. Although not strictly a matter of public health, it is likely 
that if these costs are significant it would prompt local and central government to develop more 
coherent strategies for the control of rats. I have written to a number of companies who might be 
affected by rat infestations, including train-operating companies. These have suggested that 
Railtrack deals with rat infestations and that I should direct enquiries to your company. I would 
therefore be gratefiil for any information you can provide on this topic and particular respond to 
the following questions.
1. Nationally/regionally, is damage to property, services and materials by rat activity a problem 
for Railtrack, and approximately what is the annual cost of any damage caused?
2. What is the nature of damage or spoilage caused by rats?
3. Approximately what is the annual cost to Railtrack of treatment to control rat populations on
the permanent way and in and around facilities?
4. Does Railtrack have a rat control strategy or are infestations dealt with as they arise?
5. If a rat control strategy exists what are the key components of this?
I will be most grateful for any information you can provide on this issue, and look forward to 
hearing from you in the near future.
Yours faithfully
Stephen Battersby 
Visiting Research Fellow
Similar letters were sent to London Underground, train operating companies, and 
telecommunications companies identified from a search o f the register o f  companies
7 September 1999
Chief Executive Officer 
Water pic
Dear Sir
Research Project: Rats Infestations, Underground Drainage and Public Health
I am currently undertaking an extensive study of aboveground rat infestations. The overall aim is 
to assess the public health implications o f rat infestations associated with underground drainage 
systems in urban areas and to develop a national framework within which effective local rat 
control strategies can be develop. WiÜiin this study, I am also seeking some information as to 
the economic cost of rat infestations. Although not strictly a matter of public health, the cost of 
damage caused by rats will influence the importance attached to developing an effective national 
framework. An effective strategy to control infestations will necessarily reduce the public health 
risks.
In order to build up a picture of the costs of rat damage (other than in agriculture) I am writing to 
a number of businesses where rat damage might be an issue. It would be appreciated if you could 
provide any information you may have in the following areas:
1. Current annual budgetary provision and actual expenditure for controlling rats on your- 
company’s premises/land (excluding sewer baiting -  see below);
2. Estimated annual cost of installing rat-proofing measures in buildings and installations;
3. Estimated annual cost of repairing damage to building fabric, materials, installations and 
equipment as the result of rat damage;
4. Whether insurance policies/premiums are affected by the existence of rat problems and if so, 
how?
The sewerage industry is in a unique situation, and it would be helpfiil to know what budgetary 
provision, and actual expenditure has been made for sewer baiting over the past four fmancial 
years and in particular whether this has increased. Given that rats can escape from drams and 
sewers in disrepair, perhaps you could also provide the approximate sums you are expecting to 
invest annually on sewer renovation and replacement over the next five years and the lengths of 
sewer this will cover.
I look forward to hearing from you in due course.
Yours faithfully
Stephen Battersby
Visiting Research Fellow
3 September 1999
Chief Executive Officer 
Association of British Insurers
Dear Sir/Madam
Research Study: Rats, Underground Drainage and Public Health
I am currently undertaking a study examining the implications for society of the way in which 
the reported increase in rat infestations is being dealt. Although not strictly a matter of public 
health I am seeking information as to the likely economic costs resulting of damage caused by 
rat infestations, for example as the result of gnawing through cables or pipework. Such costs will 
increase if infestations continue to increase whether as the result of a failure to exercise effective 
controls or otherwise. It is also apparent that many rat infestations result from inadequate 
maintenance or repair of drains and sewers (public and private).
I am writing to a number of companies and representative bodies seeking information. It would 
therefore help my study if you could provide answers to any or aU of the following questions.
1. Have you made any assessment as to the total cost of rat damage to buildings and 
installations (domestic and commercial) in Britain? If so what is that?
2. Is damage by rats to commercial and domestic buildings and equipment an insurable risk or 
is it included as a matter of general ‘accidental damage’?
3. How many claims annually are made as the result of damage caused by rats either directly or 
indirectly (for example, fires as the result of electrical wiring having being gnawed) and has 
this number varied much in recent years? What is the annual average total of such claims?
4. Is it possible to insure against damage or disrepair to drains and sewers and the effects of 
such conditions, and if so m what circumstances?
5. So far as you are aware has your company/organisation, or any other, examined the issue 
damage by rat infestations in either the commercial or domestic sectors?
I would be extremely grateful for any information you can provide in this area. Although there 
has been some assessment of the costs of rat damage over an above that in agriculture, in the 
USA, there does not appear to have been any such assessment in the UK.
Thank you in anticipation of your reply in due course.
Yours faithfully
Stephen Battersby
Visiting Research Fellow
Companies contacted 
Insurance
In su ran ce  C om pan ies con tac ted  a s  the  result, an d  on th e  recom m endation  of initial 
re sp o n se  from the  A ssociation of British Insurers:
1 BUPA
2 CAN R einsu rance C om pany Ltd
3 CIGNA Insu rance C om pany
4 C om m ercial Union
5 C o-operative Insurance Society  Ltd
6 Comhill Insurance pic
7 Direct Line Insurance
8 E ag le  S ta r  Holdings pic
9 GAN Insu rance C om pany Ltd
10 G en era l A ccident Fire and  Life A ssu ran ce  Corp. pic
11 G uard ian  Royal E xchange pic
12 ITT London & Edinburgh
13 NFU Mutual
14 Norwich Union pic
15 RPR H ealthcare G roup pic
16 Prudential A ssu ran ce  C om pany  Ltd
17 Royal & S un  Alliance Insurance pic
18 TSB  Retail Banking and Insurance
19 AXA Provincial Insurance pic
2 0  Zurich Insurance C om pany
R esponding w ater com panies:
Anglian W ater 
S ev em  T rent W ater 
S o u th ern  W ater 
S ou th  W est W ater 
T h am e s  W ater 
W e sse x  W ater 
Y orkshire W ate r
O ther responding  com panies:
H eathrow  E xpress 
Virgin Trains 
W ales and  W est
C oopera tive  Insurance Society Ltd
Norwich Union
T he Caudw ell Group
Kingston C om m unications Lt d
O ran g e
V odafone
Railtrack pic
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ABSTRACT : The control of commensal brown rat {Rattus norvegicus) infestations by 
local authorities has been largely seen as a matter of protecting pubhc health. In recent 
years there has been a reported increase in domestic premises subject of complaint 
about rat infestations, but no assessment has been made of the potential risks to public 
health. This study examined the possible sources of rat infestations in England and 
Wales. At the same time there is evidence of substantial under-reporting of rat 
infestations. The parasitic burden of wild brown rats in urban environments was also 
examined, compared to that found among rural wild rats, and the pubhc health 
implications considered. The range and prevalence of zoonotic infection was, in 
general, lower among urban rats than their rural counterparts. This may be attributable 
to domestic livestock driving zoonotic cycles of infection and differences in population 
densities. However it has been found that domestic premises with rat infestations are 
more likely m the older parts of urban areas with poorer environments and where it is 
argued, it is also likely that there will be lower levels of complaint due to greater 
tolerance of rats even when they are known to be present. The study reported here has 
examined the administrative structures involved in the control of rats, including the 
attitudes of local authorities and Directors of Public Health and the relationship 
between local authorities and the water and sewerage undertakers, on the control of 
rats in sewers. It has been concluded that where the control of rats depends solely on 
complaint, and rat control strategies are not fully developed then there will be 
increased risks to public health. The result of ineffective strategies and lack of co­
operation from other agencies, as may be occurring in some parts of England and 
Wales, will be that the rat population and colony densities could increase in urban 
areas. This is most likely in those areas where there are other social stresses, thereby 
enhancing the potential for increased parasitic loads within the rat population. This has 
implications for the health of those communities and could further contribute to 
inequalities in health.
(352 words)
KEY WORDS: Brown rats, (Rattus norvegicus), controls, diseases, health, 
inequalities, risks, urban
Urban rat infestations and the risk to public health
Introduction
In recent years there have been reports of increased levels of infestation of 
domestic premises by commensal brown rats (Rattus norvegicus) (Meyer et ah, 1995) 
and increased complaints to local authorities of rat infestations (NPTA, 2001). The 
level of complaints about rats to local authorities does not in itself mean an increased 
rate of infestation, nor an increase in the total rat population. It could reflect more 
frequent sightings of rats in daylight resulting from changes in rat behaviour or reduced 
tolerance by some members of the public. Whilst the rodent survey undertaken as part 
of the English House Condition Survey 1996 (MAFF, 1999; Langton e ta l, 2001) 
indicated a lower rate of infestation around domestic premises than Meyer et al.
(1995), it used a different methodology. It did however point to a number of key 
factors influencing the risk of rat infestations in and around dwellings.
The epidemiology of many zoonotic diseases is poorly understood, and even in 
the UK, baseline data on the prevalence of important zoonoses in wildlife in general 
are scarce. So although fear of the wild rat as a carrier of disease is embedded in our 
culture, and immortalised in literature, the scientific literature relating to rat-bome 
infection is scant. There is thus a question whether the assumption that rodent control 
is essential for public health in England and Wales remains valid as changes to the 
operation of local government and sewerage service in recent years have failed to take 
serious account of this.
A survey of a wide range of parasites of wild brown rats on UK farms to 
rectify the lack of baseline data on rat-bome infection (Webster & Macdonald, 1995), 
found them to be infected with 13 zoonotic species with a range of 2-9 simultaneously 
per rat, and up to 10 non-zoonotic species. The results suggested rural wild rats could 
be a serious risk to the health of humans and domestic animals in the UK.
The situation in urban environments, in contrast, remains largely unknown. It 
is documented that certain parts of the sewerage system contain rats (Bentley I960; 
Twigg 1975), even with a continuous baiting programme the population can be 
reduced but never completely eliminated (Channon et al., 2000). Furthermore, with 
reports of a deterioration in the integrity of the sewerage infrastructure (Battersby 
1998,1999) coupled with less sewer baiting (Battersby 1998,1999) rats may have 
increased opportunity for direct and indirect contact with humans and their companion 
animals in an urban environment (Bradshaw, 1999). This present study was, a 
preliminary investigation of the parasites infecting urban rats to help assess the public 
health risks, undertaken as part of an assessment of society’s response to brown rat 
infestations.
Methods
This study has utilised a number of methods to assess the risk factors that 
influence the existence of rats in and around homes. A literature review, a postal 
survey of local authorities and three regional research seminars attended by 
representatives of local authorities, pest control companies and water and sewerage 
undertakers, were undertaken.
To make this initial assessment of the parasites carried by Rattus norvegicus in 
urban areas, forty wild brown rats were live-trapped using Blederberry traps, and 
subsequently humanely killed with a rising concentration of CO2. The rats were 
trapped at thirteen urban and suburban sites in and around London between May 1999 
and May 2000. All sites were identified in liaison with local authority officers 
following complaints to environmental health departments. The main criteria for site 
selection were: proximity to housing; obscuration from public view; agreement of the 
occupier where relevant; no treatment yet in progress; and if possible, association with 
drainage defects. Between one and six traps were used per site depending upon the
scale of infestation and nature of the site. All rats were trapped in the open between 
May 1999 and June 2000, with a pause in the trapping between early December 1999 
and March 2000. Only six rats were trapped on land that was not within the curtilage 
of a dwelling or part of a housing estate. These were at two sites adjacent to major 
railway lines, one of which was heavily fly-tipped, and on which four rats were 
trapped.
Methodological and diagnostic details were, wherever possible, matched to 
those of Webster & Macdonald’s (1995) study. In brief, rats were categorised by 
weight as juveniles (< lOOg), sub adult (I00-200g) or adult (>200g) following Calhoun 
(1962), and an approximately matched distribution of rat age/weight ranges were 
sampled to that of Webster & Macdonald’s (1995) study (here 20% juveniles: 32% 
sub-adults: 47% adults). Serum was collected by cardiac puncture post asphyxiation 
and used to test for antibodies against Toxoplasma gondii by the IgG indirect latex 
agglutination test (ILAT: Toxoreagent; Eücen Ltd.); Titres of >1:16 were considered 
positive (Webster, 1994). Individual fresh faecal samples were inoculated directly 
onto each of: MacConkey agar, XLD agar, Hektoen agar. Yersinia selective agar and 
Campylobatcer agar (Oxoid Ltd), and Selenite broth. Phosphate Buffered Saline (PBS) 
and Listeria selective broth (Biomerieux Ltd). The last six samples were also cultured 
onto CT SMAC agar for E.coli 0157 (Biomerieux Ltd). All were incubated at 37°C 
overnight except the PBS that was incubated at 4° C for two to three weeks. Suspect 
colonies were obtained in pure culture and identified using API identification strips 
(bio Merieux UK Ltd). The enrichment broths were then sub-cultured onto the 
following media: PBS onto Yersinia selective agar; Listeria broth onto Listeria 
selective agar; and Selinite F onto Rambach agar and XLD agar (Oxoid Ltd). These 
were then incubated at 37° C overnight and examined for suspect colonies.
The remaining faecal samples from each rat were processed for enteric 
parasites using faecal concentrator (Evergreen Scientific) and examined 
microscopically.
Results
Although it is difficult to assess the actual population, attempts have been 
made to assess the number of domestic properties infested by way of survey rather than 
by records of complaints, which is probably the least accurate method. Meyer et al. 
(1995) argued that the high media profile afforded to commensal rats reflected public 
concern at the potential damage and the continued risk of disease transmission, but a 
high public profile leads to misrepresentation of localised events. The 1993 
commensal rodent survey (Meyer et al, 1995) specifically sought to determine 
whether levels of infestation of both the brown rat and the house mouse {Mus 
domesticus) had changed since the mid to late 1970s and work undertaken by Rennison 
and Drummond (1984). The 1993 survey found 4.6% of all domestic premises 
(excluding those associated with commercial activities) to be infested by rats compared 
with 3.3% in 1976-79 as found by Rennison and Dmmmond (1984). This represented 
an increase of over 39%. Although still proportionately small, it amounts to a 
substantial number of premises.
In I99I there were 19.7 million dwellings in England (DoE, 1993). It is 
estimated there were approximately 1.25 million dwellings in 1997 in Wales with 
10,000 new dwellings added each year (Welsh Office, 1998). It is assessed that the 
total number of dwellings in England and Wales in 1993 was approximately 20.95 
million. At the rate of infestation reported by Meyer et al. (1995) over 963,000 
dwellings in England and Wales would have been infested with rats in 1993. At the 
same rate of infestation in 1996 in England and Wales, 995,900 dwellings would have
been infested from a total housing stock of 21.65 milhon (DETR, 1998; Welsh Office, 
1998).
The assessment of rat infestations in dwellings undertaken as part of the 
English House Condition Survey (EHCS) 1996, (MAFF, 1999) used a different 
methodology from that of Meyer et al. (1995) and the results are not directly 
comparable. Apart from differences in surveyor expertise, greater reliance was placed 
on information provided by the occupants. Results from the EHCS 1996 indicate that 
0.3% of occupied properties had rat infestations inside and 1.6% had infestations 
outside. Using the EHCS 1996 (DETR, 1998) estimate of 20.4 milhon dwellings, there 
would thus be approximately 61,000 domestic premises with internal infestations and 
326,4000 dwellings with infestations outside in England. Using the figure of 21.65 
million for dwelling stock for England and Wales and assuming the same rate of 
infestation for both countries as found in the EHCS 1996,65,000 dwellings would 
have had internal infestations and 346,400 with infestations outside, a total of 411,400 
infested premises. This is less than half the estimate based on the 1993 figures of 
Meyer et al. (1995) for the 1993 rodent survey.
Reliance in the EHCS 1996 on information from occupiers about the level of 
infestations, and the lack of information about vacant dwellings, means the 1996 
figures are likely to be an underestimate (MAFF, 1999). Concern about over-reliance 
on occupiers’ views and attitudes, and their sightings of rats, is supported by the 
findings of Meyer et al. (1995) and Bradshaw (1999). For example occupiers were 
found to be far less willing to take action on rats than for mice. This may partly be due 
to ignorance of, or an unwillingness to accept the existence of the infestation, and is a 
possible explanation for the lower figures in the 1996 survey. The 1993 survey found 
a quarter of rat infested domestic properties were not subject to any control. It was
found that in about 10% of premises the occupier exercised control measures (Meyer et 
o/., 1995).
A more detailed analysis of data from the EHCS 1996, (Langton et al., 2001) 
suggests shghtly different figures for infested premises. Some 0.23% of domestic 
premises had brown rats living indoors and 1.6% had rats living outdoors. For 
England this would equate to about 47,000 dwellings with rats indoors and 326,400 
outdoors, a total of 373,400 infested premise, and implies even fewer infested premises 
than originally estimated (MAFF, 1999). Using the mean number of rats per 
infestation of 2.2 as used by Harris et al. (1995), and the estimated figure of infestation 
rates of Langton etal. (2001) produces a figure of 821,500 as the lowest estimate for 
the number of rats living in close proximity to humans in and around dwellings in 
England. Taking the infestation rates identified by Meyer, et al. (1995) there would be 
over two million rats living in and around the immediate vicinity of our houses. These 
figures take no account of rats living elsewhere in the urban environment.
Dwellings that were more susceptible to rodent infestations were identified in 
the EHCS 1996 (MAFF, 1999; Langton, etal., 2001). The prevalence of rats (and 
mice) was found to be significantly greater for dwellings where pets or livestock were 
kept in the garden. This may be of some public health significance given the affect of 
Toxoplasma gondii on the behaviour of rats, which act as an intermediate host, until 
passed to the cat as primary host (Webster, 1994). Rats with positive Toxoplasma titres 
exhibit reduced neophobia (Webster gt a/, 1994).
The relationship found in the EHCS 1996 between dwellings with pets and 
livestock and the presence of rat infestations might be explained partly by the higher 
proportion of mral properties with domesticated animals. There is also a greater 
population of rats in rural areas by comparison with urban areas (MAFF, 1999), with 
Harris et al. (1995) suggesting a mean of 8.8% of rural domestic premises infested
compared with 3.25% in urban areas. The association with indoor infestations may be 
a result of external infestations invading the dwelling. In urban environments, 
companion animals, particularly dogs, appear to be associated with rat infestations, and 
there is also a positive relationship between the presence of free-ranging cats and rats, 
perhaps because of a common benefit derived from access to waste food (Childs et al., 
1991, cited by Langton et al., 2001).
Of further concern to environmental health professionals is that dwelling 
condition is also a factor. It was found in the EHCS 1996, that unfit properties were 
more likely to have an infestation than other properties (MAFF, 1999; Langton etal., 
2001). A trend was identified of mcreasing infestation rate with increasing poor 
condition (MAFF, 1999). The standard of fitness in s.604 of the Housing Act 1985 by 
which dwellings are currently judged includes a number of requirements including 
satisfactory drainage. Properties unfit due to a failure to meet that requirement often 
failed other requirements and so it was difficult to identify any particular aspects of a 
property’s condition that led to an increased risk of rodent infestations. Nevertheless, 
Langton et al. (2001) found a trend to link unfitness of housing with rat infestations. 
The only variable relating to general disrepair that Langton et al. (2001) found linked 
to rat infestations was blocked drains.
Langton et al. (2001) found the issue of housing density to be more important 
in urban than rural areas. It seems likely that the higher the density of dwellings, the 
more likely it is that a nearby dwelling can be a source of infestation, especially as the 
home range of rats may well encompass more than one dwelling at a time and dispersal 
by both rats and mice is more likely to be successful over short distances. Rat 
infestations were found to be significantly more common in older properties, even after 
adjustment for the presence of pets. It was concluded by Langton et al. (2001) that 
infestations by commensal rodents have two general forms. Firstly, those in properties
that are less than satisfactory in respect of fitness for human habitation, situated in 
areas with multiple problems including neglected or derelict buildings, commonly in 
urban areas with high densities of dwellings. The second form is infestation of older 
properties, on large plots in rural areas with low-density housing, reflecting reservoir 
populations of commensal rodents present in agricultural habitats.
The presence of rats in urban areas is a common indicator of a degraded 
environment (Colvin, 2001). In the EHCS 1996 (DETR, 1998; MAFF, 1999), 
surveyors were also asked to score problems in the vicinity of the dwelling under 
survey. A high correlation was found between problem areas, with widespread litter, 
vandalism, scruffy gardens and neglected and vacant buildings, and rat infestations. 
Langton et al. (2001) confirm that dwellings in areas with substantial problems such as 
dereliction and litter had a significantly higher prevalence of rats. The DETR (1998) 
constructed an indicator of poor Uving conditions from a range of housing and 
environmental information obtained m the survey. This found 552,000 disadvantaged 
households out of a total of 1.3 million living in such areas. The disadvantaged groups 
most likely to be present are certain ethnic minority groups (30% of Pakistani and 
Bangladeshi households are housed in poor living conditions), unemployed households 
(19%) and the long-term sick or disabled (under 60 years old) who are also more likely 
than average to be housed in poor hving conditions.
The postal survey of local authorities in England and Wales as part of the 
present study indicated that defects associated with under-ground drainage were an 
important factor in above-ground infestations, with almost three-quarters of 
respondents considering that up to 40% of surface infestations were attributable to 
defects in the sewerage infrastructure (public and private drainage and sewerage) 
(Battersby, 1998). Table I indicates the assessment by local authority officers of the 
importance of certain factors that contribute to surface rat infestations. It shows that
10
local authority officers considered broken private sewerage to be the second most 
common contributory factor to an infestation, with open watercourse and ditches being 
the most common factor. Concern was expressed in the research seminars and postal 
surveys in the present study about the termination of agency agreements with the 
sewerage undertakers and the inadequacy of sewer baiting. Of the 167 respondents to 
the postal survey, 70 (42%) said that there was an agency agreement with the sewerage 
undertaker and 96 (57%) said there was not. The picture is slightly comphcated by 
those authorities with more than one sewerage undertaker operating in the district, and 
three respondents were unable to answer this question. Of those authorities without an 
agency agreement, 52% said there had been such an agreement within the previous five 
years. There were clear regional variations on agency agreements but over 10% of 
responding authorities to this study also said there was no sewer baiting in their areas.
It was found that liaison with the water and sewerage companies was often minimal 
even where an agency agreement existed or the local authority was undertaking sewer 
baiting. There was no coherent or consistent approach to the control of rats in sewers 
with almost three-quarters of respondents radicating they met with the sewerage 
undertaker to discuss rodent control only “as necessary” or “never”.
The significance of the presence of rats in and around homes depends upon the 
range and prevalence of parasitic species among urban rats. This study found that the 
range and prevalence of parasitic species detected tended to be lower than that 
previously obtained from rural rats (Table II). The prevalence of certain species were 
significantly lower in urban rats, for Capillaria spp., Toxocara cati, Hymenolepis 
nana, H. diminuta. Taenia taeniaeformis and Toxoplasma gondii. The prevalence of 
Listeria spp., and Yersinia enterocolitica was also lower in urban rats. Pasteurella spp., 
and Pseudomonas spp. were not detected at all amongst urban rats even though present
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in rural rats. The only species that showed significantly higher prevalence levels 
amongst urban rats was Trichuris spp. (Table II).
There may be at least two potential explanations for the discrepancy between 
the high parasite loads previously identified amongst rural rats compared to the low 
rats in urban rats reported here. The first relates to the competitive impact of wildlife 
and domestic livestock on driving cycles of zoonotic infection, arid the second relates 
to the different population densities between the two habitat types.
The survey of Directors of Public Health (DPHs) in this study indicated that 
there is little liaison with local authorities on rat control and public health. Out of 61 
responses 21 (34%) said there was no liaison with the local authority with regard to rat 
infestations and their control. Forty (66%) said that there was some liaison but 20 of 
these typified this as “rare” with 19 typifying it only “as necessary”. Only one 
described the liaison as “regular” and in no instances was it thought of as “fi-equent”. 
Local authority officers in the regional seminars rarely raised the issue of liaison with 
other pubhc health professionals, such as the DPH, yet most also suggested that 
protection of public health was the primary reason for rodent control. It was also 
found that DPHs are often not fully aware of the range of zoonotic agents that can be 
carried by rats.
Discussion
Whilst concern has often been expressed about the total number of rats in the 
country, it may be that not only are there fluctuations in the total rat population, but 
there will be local ‘hotspots’. There are indications that in urban areas these will be 
linked to areas of general deprivation (Mortimer, 1989; DETR 1998a, MAFF 1999; 
Langton et al., 2001) and areas of older housing with similarly aging drains and 
sewers. Residents of rundown areas are likely have a lower health status and could be 
more susceptible to the risks the close proximity of rats may pose. It has been
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acknowledged in the Black Report (DHSS, 1980) that health inequalities exist in this 
country and this is likely also to be a reflection of economic status. At the end of the 
1990s these inequalities still existed, whether measured in terms of mortality, life 
expectancy or health status, whether categorised by socio-economic measures or by 
ethnic group or gender (Acheson, 1998). The welfare state was estabhshed following 
the Beveridge Report of 1942, which set out a national programme of policies and 
services to combat the "five giants of Want, Disease, Ignorance, Squalor and Idleness” 
(Beveridge, 1942). If under-reporting of rat infestations is a major problem, then it is 
most likely in those areas where there is already social exclusion, disengagement and 
lower health status.
There is also a higher rat infestation rate for houses in multiple occupation 
(HMDs) compared with singly occupied dwellings, and the number of HMDs will 
affect the level at which an area is infested (Meyer et al, 1995). Again with a high 
turnover of residents, and the transitory nature of occupation there is likely to be a 
lower level of complaint.
When a pest control service has been contracted out this may be to provide a 
service for dealing with complaints or requests for treatment, and the level and location 
of complaints may be a reflection of the level of concern or tolerance by members of 
the pubhc. Local authorities may wish to assess how the terms of the contract 
contribute to the development or implementation of a rat control strategy. For example 
will contractors feed back information on particular environmental factors that are 
contributing to infestations such as drainage defects, litter or harbourage, and the 
proportion of complaints that are confirmed infestations? Or can the contractors 
provide information to indicate whether the risk areas as identified in national surveys 
are similar locally, and what level of treatment is being undertaken there? Complaints 
alone are not an adequate basis for assessing the problem. Results from a random
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sample of premises in London in 1972 indicated that rat-infested premises might be 
three times more prevalent than that which notification indicated (Rennison &
Shenker, 1976) and the absence of sightings on which complaints are based should not 
be taken to mean an absence of rats (Bradshaw, 1999). Local authorities and any rat 
control strategy should recognise that infestations are less likely to be professionally 
treated where pest control is contracted out (Meyer et a l, 1995).
At first sight this study indicates that overall the risks to public health in urban 
areas may not be as great as often feared, as the prevalence of parasites in urban areas 
is lower than in the rural environment. However that is no ground for complacency. 
Examination of the possible reasons for this difference demonstrates the need for 
greater vigilance. In a rural environment, soil and water contamination by infected 
excreta from domestic livestock may potentially spread infection to the sympatric rat 
population, and thereby maintain or even initiate rodent reservoirs of infection.
Indeed, a previous study on another zoonose, Coxiella bumettii, found consistently 
higher infection rats among rodent population on livestock farms, but low or zero for 
rats on arable farms where commercial livestock were absent (Webster e ta l, 1995). 
Although urban areas do contain numbers of companion animals, zoonotic rates tend to 
be low amongst such species. For instance Nichol and Snow (I98I) studying domestic 
cats in an urban environment found only 14.9% to be infected with any parasitic 
species with Toxocara cati the most common (at 11.5%). Thus cats at least may play a 
lesser role than domestic livestock in driving zoonotic cycles. Similarly even though it 
is known that rats inhabit the sewerage infrastructure, in direct contact with human 
waste and a substantial proportion of above-ground defects are attributable to defects 
in the sewerage infrastructure, the prevalence and range of parasites carried or excreted 
by humans in the UK urban environment is currently likely to be low whilst standards 
of hygiene are properly maintained. This would mean a low transfer to the wild rodent
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population. If the proportion of the human population carrying parasites increased then 
this could be reflected in the parasites carried by rats.
However, the role of domestic pets in the risks is still of relevance. Cats may 
not drive the zoonotic cycles generally but are the definitive host of Toxoplasma 
gondii. Infection of rats has been found to lead to behavioural changes in the rat that 
would benefit the parasite by making infected rats more susceptible to predation by 
domestic cats. T. gondii appears to alter the rat’s perception of the risk fi-om cats (rats 
have evolved anti-predator avoidance of areas which show signs of cats’ presence), and 
in some cases the innate aversion changes to ‘imprudent attraction’ (Berdoy et al., 
2000). This benefits the parasitic as the life cycle can only be completed in cats. T  
gondii causes toxoplasmosis in humans, and infection across the placenta also occurs 
where a pregnant mother acquires the primary infection.
The second explanation for the lower parasitic prevalence in urban rats, and 
relevant where control is inadequate, relates to differences in rodent population 
densities between the two habitats. There is evidence that rat population densities are 
often very high within rural environments, but generally very low, with restricted inter­
group social interaction within the modem developed urban environment (Twigg, 
1975). The latter has been achieved primarily through pest control programmes and 
enhanced sanitation (Twigg, 1975). Such low population densities as well as trap 
shyness (neophobia) in response to control pressure imposed may be reflected in the 
extended time taken to trap the urban rats in this present study. High rat population 
densities and overcrowding, on the other hand, favour the transmission of parasites, 
particularly those spread by direct contact or short distance aerolization (Anderson, 
1993). Webster and Macdonald’s (1995) study demonstrated that the zoonotic 
prevalence range and intensity was highest amongst the most densely rat-populated 
farms. Other studies of have reported a similar pattern with
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moderately high infection rates in rural brown rates but low or zero rats from urban and 
suburban sites (Hathaway, 1981; Blakelock and Allen, 1956 in New Zealand; Gordon- 
Smith ei a/., 1961 in Malaya).
However urban rats do carry parasites that can cause ill-health and must pose a 
risk to the health of communities where standards of environmental and personal 
hygiene are not maintained. It seems that there is a lack of awareness amongst medical 
professionals, which could also lead to misdiagnosis, and a failure to recognise the 
need for intervention. It is unlikely that the situation will improve whilst there is such 
a low level of liaison between environmental health professionals in local authorities 
and the DPHs, a lack of liaison that is often reflected in the relationship with the 
sewerage undertakers, other local authority services and servicing companies.
Conclusion
This study included an initial assessment of the range of parasites carried by 
commensal brown rats. At this time the prevalence of parasites generally seems 
greater in rural rats than in those found in urban areas, perhaps because of predation 
from pest control activities in the past leading to lower population densities. The 
sampling of urban rats was undertaken as part of a wide-ranging study and fiirther 
work in this area is required.
The presence of rats in urban areas is linked to poor areas of housing, often 
older, but not exclusively areas of older housing, where there is generally a degraded 
environment. These are areas of multiple deprivation and social exclusion, areas 
suffering from a combination of linked problems such as unemployment, poor housing, 
bad health and poor quahty environments (Social Exclusion Unit, 2001). Thus where 
people whose health status is already likely to be compromised are living, the presence 
of rats in numbers could pose an additional pressure on their health and well-bemg. At
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the same time, social inertia, a result of social exclusion, may lead to under-reporting 
of infestations.
Effective rat control strategies should be seen in the context of the 
development of comprehensive community strategies, and should address those 
environmental factors that encourage rat infestations, which in themselves are a 
reflection of poorer environmental quality. This community strategy as required by 
Local Government Act 2002 provides the over-arching framework for the activities of 
the council and its partners to address local needs and to utilise the powers provide by 
the Act to promote or improve the economic, social or environmental well-being of 
their area. Where rat control is contracted out then the contractor is another of the 
partners, along with the sewerage undertaker in all cases.
The number of domestic premises infested by rats may be increasing (Meyer et 
al, 1995). There has been an increase in complaints to local authorities (Battersby, 
1998, NPTA, 2001) possibly due to a greater awareness by some members of the 
public, but a substantial proportion of infestations actually go unreported and untreated 
(Meyer et al, 1995, MAFF, 2000). More local authorities now charge for what has 
previously been a free rodent control service (NPTA, 2001), which may hinder 
reporting and proper treatment, especially in those older parts of inner cities where 
income levels are low.
Furthermore, many local authorities lack any strategic approach, often 
contracting out the rodent control service, which responds only to complaints. 
Increasingly fewer local authorities act as agents for the privatised sewerage 
undertakers on sewer baiting (Battersby, 1998 and 1999). Liaison between local 
authorities and the sewerage undertakers is variable across the country and non­
existent in some areas. As the rat population in the sewers increases containment 
within the sewerage infrastructure will be prejudiced by inadequate maintenance, both
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public and private. There is often inadequate repair of defects in private drainage and 
poor control over the quality of work. Coupled with litter and poor environmental 
quahty above-ground, the potential exists for the rat population densities in urban 
areas, at least on a localised basis, to approach those found on farms with an increased 
risk to public health.
The situation for the last fifty years when there has been a decline in the rat 
population should not therefore be assumed to be that which will apply generally in the 
future. Furthermore, medical practitioners need to be made aware of the range of 
parasites carried by rats, as there is every chance that ill-health currently caused by rat 
infestations may be misdiagnosed, and the public health evidence to justify investment 
in more effective control of rats may be being lost.
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TA BLE I
Contributory factors 
authority officers in
to rat infestations as assessed by the responding local 
England and Wales
Factor/source
Total score 
from 
responses
Number of 
respondents 
scoring item
Mean
score
Mode Number, 
of scores 
<3
Number of 
scores 3 or 
more (%)
Open ditches/watercourses 481 156 3.08 5 56 100 (64)
Broken private drain/sewer 
below ground 443 156 2.84 3 69 87(56)
Poor workmanship in previous 
repairs or alterations to 
drainage systems
337 156 2.16 1 97 59 (38)
Open drains on 
building/demolition sites 334 156 2.14 1 107 49(31)
Displaced/missing caps to 
interceptors 310 154 2.01 1 103 51 (33)
Poor workmanship in original 
installation of drainage system 301 154 1.95 105 49 (32)
Poor connection between 
underground and above­
ground drainage
297 152 1.94 1 109 43 (28)
Broken or damaged above­
ground drainage 290 153 1.90 1 112 41 (27)
Missing rodding eye or cover 
to inspection chamber or 
ventilation pipe
285 153 1.86 1 107 46 (30)
Less durable materials used in 
previous repairs or alterations 
to drainage systems
221 152 1.45 1 123 29 (19)
Less durable materials in 
original installation of 
drainage systems
216 153 1.41 1 126 27 (18)
Damage to drainage from 
inappropriate cleaning 127 154 0.82 0 145 9(6)
FIGURE LEGEND 
Table I:
The mean score gives some indication as to the overall perceived importance of the 
different factors. The number of times when a factor was scored less than 3 and 3 or 
more is also given. The mode is the score most frequently given for a particular factor.
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FIGURE LEGEND 
Table n
^Prevalence levels in urban wild rats are compared to those previously recorded by the same methods for
rural wild rats (Webster & Macdonald, 1995). P values refer to the statistics (Fisher’s exact test where 
n<5). n.s. refers to a non-significant difference; n.a. refers to not applicable (where e.g. matched 0% 
prevalences reported); and n.i. refers to not investigated (where current diagnostic materials where not 
available), f  ‘Nematode ova’ -  approximately 75% were identified diS Nippostronglyus brasiliensis; 20% as 
Strongyloides spp., and the remainder were not identified. J ‘Nematode larvae’ -  the majority identified 
were Strongyloides spp.
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